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PREFACE 



The second and concluding volume of the 
History of Hindu Chemistry is now presented to 
the public. 

When the first, volume was under preparation, 
it was feared that many valuable works on Hindu 
Chemistry referred to in Rasarwava, Rasaratna- 
samuchchaya, etc., had been lost for ever. Pandit 
Navakfwta Kavibhiishaaa was deputed to Bena¬ 
res to make a searching enquiry and his labours 
have been rewarded by the discovery of several 
tare MSS., including one of RasahWdaya. This 
last-named work is of surpassing interest con¬ 
sidering its comprehensiveness and antiquity. 
Two more transcripts of it have also been procured 
from the Libraries of. the India Office, London, 
and of the Darbar, Nepal. A copy of Rasendra- 
chiWamawi obtained from the Library of the 
Deccan College, Poona, has also been of signal 
help. A critical study of the new materials throws 
a flood of light on the dark recesses of the history 
of Indian Chemistry. As a halo of literary and 
scientific activity including the pursuit of alchemy 
circles round the prominent figure of Nagarjuna, 
considerable space has been devoted to a discussion 
of his age in the Historical Introduction. 
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U vvas with diffidence and hesitation that I 
placed the remotest limit of alchemical Tantras 
in the t 2 th century A. D. It now transpires that 
this date is to be pushed back by several centuries. 

A History of f/indti Chemistry would be 
rightly regarded as incomplete which did not deal 
with the constitution of matter and the various 
hypotheses in regard to it. The European historian 
of chemistry has always turned his eyes to Greece 
as the perennial fountain of knowledge on this as 
on other subjects. And it is but natural that he 
should do so. * Tlie Hindu atomistic school has 
not hitherto, 1 am afraid, found an interpreter who 
could do full justice to it. Colebrooke’s presenta¬ 
tion of it with which 1 had to content myself in the 
first volume is masterly so far as it goes, but is 


fragmentary. 


Not feeling myself equal to the 


task 1 applied for help to Mr. Brajendra Nath Seal 
Principal, Victoria College, Kuril Behar. Principal 
Seal has kindly responded to my appeal with 
alacrity. It is to be hoped that a long-felt desidera¬ 
tum has, a.t \a.st been supplied. 

1 ne frequent references which have been made 
to the first volume must be taken to mean the 
second edition of it. Those who happen to poss¬ 
ess copies ol the first edition will not, however, 
be put to any serious inconvenience. 


* Vide Vol. i, Intro, xliii. 
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I avail myself of this opportunity to express 
my cordial thanks to Pandit HarLrchandra Ravi- 
ratna, late Professor of Sanskrit, Presidency 
College, and my collaborator in the editing* of 
the text of Ras 4 mava in the Bibliotheca In dial 
series. 

In the preface to the first volume [ presumed 
to narrate the circumstances under which I under¬ 
took the composition of my History. The great 
chemist and savant, whose inspiration has been 
my guiding principle throughout the arduous 
task and whose lengthy and appreciative review of 
the first instalment, has been a stimulus in the con¬ 
tinuation of it, is no more. Marcellin Berthelot 
breathed his last on March 18, 1907, leaving the 
world of science poor indeed. It was with the view 
of coming into personal contact with the illustrious 
scientist that: the author made a pilgrimage to 
Paris in March, 1905. The long interview which 
he had with M. berthelot and the reception which 
was accorded to him at a meeting of the Academy 
of Sciences by its late Perpetual Secretary, as 
also by its President, M. T roost, made a deep 
and lasting impression on his mind. 

Alas, for the vanity of human wishes ! These 
pages will no longer be greeted by the eager and 
indulgent eyes of M. Berthelot. All that now re¬ 
mains for me is to dedicate this volume to his 
sacred memory. 
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It is with mingled feelings that 1 mark the 
hour of my final deliverance from a self-imposed 
task which has occupied all my spare time during; 
the last 15 years and more—feelings not unlike 
those which overpowered the Historian of the 
Roman Empire. The reader will, I hope, tor- 
give me if I venture to give expression to them 
in the words of Edmund Gibbon himself. “1 will, 
not dissemble the first emotions of joy on the re¬ 
covery of my freedom. * * * * But my pride 
was soon humbled, and a sober melancholy was 
spread over my mind, by the idea that I had taken 
an everlasting leave of an old and agreeable 
companion.” 

The Hindu nation with its glorious past and 
vast latent potentialities may yet look forward to 
a still more glorious future, and, if the perusal of 
these pages will have the effect of stimulating my 
countrymen to strive for regaining their old posi¬ 
tion in the intellectual hierarchy of nations, 1 shall 
not have laboured in vain. 


Presidency College. ) 
June 1, 1909, j 


P, C. RAY 
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PRELIMINARY REMARKS ON THE 
MECHANICAL, PHYSICAL AND 
CHEMICAL THEORIES OF 
THE ANCIENT HINDUS. 

My paper on the Mechanical , Physical and' 
Chemical Theories of the A ncient Hindus is in¬ 
tended to be a synoptic view of the entire field 
of Hindu Physico-chemical Science, so far as this 
reached the stage of positive Science as distinguish¬ 
ed from the prior mythological and empirical stages. 
As the work in which my paper appears relates to 
Hindu Chemistry, I have elaborated the chemical 
portions, including the Hindu account of the cons¬ 
titution of the fats and oils, ancl the organic tissues, 
in addition to Hindu inorganic chemistry. I have 
also briefly noticed the chief chemical industries 
of the Hindus which secured them an easy pre-emi¬ 
nence in manufactures for a thousand years, and,, 
in the Addenda , given some interesting recipes 
relating to several matters of chemical technology. 
Of mechanico-physical theories, I have expounded 
the Hindu conception of Energy, potential as well 
as kinetic, and of molecular motion, so far as they 
are applied to the elucidation of problems of a 
physico-chemical nature, viz the constitution of 
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matter, the genesis of atoms and their infra-atomic 
constituents, and the chain of mechanical .causa- 
tion in the system of Nature. I have also touched 
on the Hindu theories of light,'heat and sound, 
as implying current or nave motion, leaving the 
elaborate exposition to my paper on Hindu 
Mechanics and Physics. In the Appendix , I have 
added a brief account of the Scientific Method 
of the Hindus, which shows that all this was 
not a mass of unverified and unverifiable 
speculation ( the very antipodes of science),—the 
charge usually brought against Hindu thought and 
culture, -but professed to be the outcome of a 
Scientific Methodology which, in its formulation 
of J;he canons of the two fundamental Inductive 
Methods, is more comprehensive as well as more 
original and suggestive than Mill, and which, as 
regards its Applied Logic of the Sciences, ( e. g . 
the Logic of Therapeutics, of Grammar etc, ), is a 
standing testimony to the systematic completeness 
and rigour of the Hindu scientific mind. The diffi¬ 
culties of my task have been formidable, but 1 have 
not written one line which is not supported by the 
clearest and most authoritative texts. The ground 
trodden is, for the most part, absolutely new. I have 
gone back to the origines, and studied the authori¬ 
ties at first hand, being resolved to eschew all 
second-hand sources of information. Fortunately, 
the Sanskrit philosophico-scientific terminology. 
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iSJwevejr^ difficult from its technical character, is 
exceedingly precise, consistent and expressive. 
The materials also are full, and the sources of 
information corroborate one another. Another 
difficulty I, have sought to guard myself against 
is the unscientific, unhistorical but. very common 
and almost inevitable habit of reading modern 
ideas into old guesses or speculations of a happy- 
go-lucky or nebulous character. I do not think 
that the mere passion for Truth is a sufficient safe¬ 
guard against this fatal facility of unconscious 
distortion or misrepresentation. V true historical 
perspective can only be acquired by historico-com r 
parative studies, with the application of the* correct 
historico-comparative method ( vide the fntroduc- 
tion to my Comparative Studies,in \ aishnavism 
and Christianity ). 1 have also practised, or tried to 
practise, a habitual understatement, without eops- 
ciously falling into that ‘ suppressio veri \ which 
is so often a ' suggest io falsi .’ Mow far I have suc¬ 
ceeded in exhibiting the truth about Hindu science 
or the Hindu scientific mind is a question which 
I leave to competent judges, to answer. 

Before concluding, I must, adyert to my use 
of the terms “isomeric” and “polymeric.” in senses 
different from the current ones, though suggested 
bv the principle of analogous extension, Instead 
°f coining new ( terms, ( adopted ( perhaps with ( a 
questionable freedom ) these existing pnes to ex- 




press the Hindu idea of distinctions of chemical 
substances due merely to difference in spatial posi¬ 
tion or arrangement, among the particles, without 
any implications whatever as to percentage compo¬ 
sition or molecular weight. A study of the original 
sources has made it clear to me that a “Bhuta” 
in Hindu Chemistry represents a class of elements 
composed of similar atoms, and the different elemen¬ 
tary substances comprised under one and the same 
“ Bhuta ” are ‘isomers’, in this limited sense, in 
reference to the atoms, being specifically constituted 
by differences of spatial position and arrangement 
.among the latter. This is true of the Sankhya-Piitah- 
jala and the Nyaya-Vaiseshika alike. But, in the 
Sankhya-Patanjala, the atoms themselves are com¬ 
posed of Tanmatras ; and in one view, the atoms 
that enter into the “isomeric'* modes of the same 
“Bhuta” are themselves “ stereo-isomers” in refer¬ 
ence to the Tanmatras. A tri-Tanmatric atom, for 
example, may have different isomeric forms which 
would account for the divers inodes of the “Bhuta” 
•originating with this class of atoms. Hence under 
the Sahkhya Patanjala, I speak of “isomeric” 
.atoms, while under the Nyiiya-Vaiseshika I confine 
myself to the phrase “ isomeric modes of the same 
Bhuta”. It appears to me also that in the San- 
khya-P&tanjala view, while an atom of a particular 
kind ( say a tri-Tanmatric or a tetra-Taiimatric 
■one ) may have “isomeric” forms of its own, the 
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atoms of the different “Bhuta” classes ( from the 
mono-Tahmatric to the penta-T anmatric ) are what 
may in a broad sense be termed polymers of the 
A'kasa Tannmtra and Bhutadi ( matter-rudiment ). 
Under the Sankhya-Patanjala, therefore, 1 have 
spoken of “polymeric” atoms and “polymeric” 
combinations of these, though I must confess that 1 
have done so with great diffidence and hesitation. 


Victoria College, 
Gooch Behar. 

2j rd May . njoy. 


E ’t 


B. N. SEAL. 
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introduction 

Chapter I 

On the age of Nagarjuna and the 

i 

Buddhist Alchemical Tantras. 

In the first Volume it has been incidentally 
mentioned that side by side with the b'ivaite 
■ Rise, Tantras we have their Bud- 

^ hist eonnterja^s in which 
the salient features of the for¬ 
mer appear.'*- The question now arises : when 
did the votaries of the religion of 6akyanmni 
find themselves called upon to engraft upon 
their simple and pure creed the ensemble of the 
.gross and grotesque superstitions, the hideous 
incantations, as also the speculative, the meta¬ 
physical and esoteric phases of spiritual 
aspirations of which the Tantras are the reposi¬ 
tories ? The answer cannot be given off hand 
* VoL i, Intro. I xx. 
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in a tew words, for it will lead us to a discus¬ 
sion of the origin and development of Maha- 
yanism. Under ordinary circumstances we 
should have considered it beside our purpose, 
to devote much space to this subject in a 
work dealing with the history of chemistry 
But it so happens that the most prominent fig¬ 
ure in Indian alchemy, who is acknowledged on 
all hands to be the discoverer of the processes 
of distillation, sublimation etc., is no other than; 
the reputed founder of the Madhyamika sys¬ 
tem of philosophy, the renowned Nagarjuna. 
A brief and rapid survey of the causes which, 
led to the origin of Mahayanism and its inti¬ 
mate connection with the tenets of the /Sivavte 
cult will be of help to us. 

It is one of the saddest episodes in the his¬ 
tory of the great religions of the world that 
the purity of life, right conduct, right living 
—in short, the moral code upon which their 
founders have always laid particular stress, 
soon begin to occupy a subordinate position 1 
and a dogmatic theology springs up in time, 
which gives occupation to the subtlest intellect.. 
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As for the masses of the people it is doubtful 
if ever they have remained contented with the 
mere ethical aspect of a religion. At any rate 
we find that immediately after the tidings of 
the death of Buddha had spread about there 
was a squabble among his followers for the 
possession ol the master's corporeal relics and 
in course of time stupas were raised over 
them, which no less than the three jewels 
{Ratnatrayd)— the Buddha, the Dharma and 
the Sawgha,—and the Bodhi-tree became ob¬ 
jects of worship of the devotee. The Chaitvas, 
Vihtiras and other sanctuaries of divers sorts 
with .which Buddhistic India was dotted over 
in the first and Second centuries after the 
decease of the great Teacher, afforded asy¬ 
lums for a vast multitude of monks, who, freed 
from all worldly cares, found ample leisure to 
formulate and draw up a code of spiritual and 
disciplinary exercises. 

Although their high ideal was “ to lead 
sweet lives of purest chastity” and induce 
their lay brethren to follow in their footsteps, 
rituals and ceremonials of an imposing and 


elaborate character soon obscured the ray of 
light which shone forth from the founder. Thus 
we find that within 150 years after the pass¬ 
ing away of Buddha tedious and circumstan¬ 
tial regulations as to the quality of robes to be 
worn by the Bhikshus, the mode of bathing 
and fasting, the taking of the midday meal, 
the drinking of unchurned milk, probation and 
penance, dwellings and furniture and so forth 
were amongst the weighty subjects for dis¬ 
cussion in the Second General Council.* We 
need not pursue the subject further. The 
reader who is interested in the study of com¬ 
parative religions will find striking parallels in 
the early history of the Christian Church, f 


* “ On the daily Life of the Bhikshus/' Vinaya Texts 
(S, B. E. Series). The Chullavagga, Pt. iii, p # 66. 

(• The Sermon on the Mount was more or less forgotten. 
Idolatry disappeared, it is true, but only to re-appear in the 
shape of Mariolatry and the worship of Saints and relics. In 
the heat of the schismatic strifes, Christian Charity had to 
make shift for itself as best as it could. Theologians were 
busy with the interpretation of the writings of the fathers. 
In a word, the dogmatic to a large extent superseded the 
moral element of religion. 
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We are not concerned here with tracing the 
rise, progress or decline of Buddhism ; if we 
have at all referred to its excrescences, it is 
only to prepare the mind of the reader for the 
proper understanding of the Mahtlyanist 
development. 

The India of Asoka and of the fourth and 
third centuries B. C. was in the main Bud¬ 
dhist, but it should not for a moment be 
supposed that the old faith was extinct. The 
triumph and ascendancy of the teachings of 
oS'akyamuni and his followers were due in a 
large measure to the fact that they drew, upon, 
and incorporated into, their creed much that 
was essentially of Hindu origin. * As Dr. 
Bhawt/arkar observes :— 


* Prof. Rhys Davids expresses the same views in several 
places “ There is ample evidence even in the boohs of the 
orthodox body of Brahman teachers to show that when 
Buddhism arose there was not only much discussion of the 
ultimate problems of life, and a keen interest^in the result, 
but also that there was a quite unusually open field for all 
sorts of speculations.”—“Buddhism.American Lectures on the 
History of Religions (1896', p. 26. Again: ,l But Buddhism 
\s essentially an Indian system. The Buddha himself was. 





vi 

But it was not the metaphysical doctrines of 
Buddhism that influenced the masses of the people. 
W hat proved attractive was its ethical side. The 
Buddhist preachers discoursed on Dharma or right¬ 
eousness to the people. Such discourses on Dharma 
without the introduction of any theistic idea have 
theii representatives in the Brahmanic. literature. 
In many oi the episodes of the Mahabharata espe¬ 
cially in the i'anti and Anmmsanika books we have 

throughout his career, a characteristic Indian. , 

he was the greatest and wisest and best of Hindus.' 
p. 117. The same high authority puts it more tersely when 
he says': “ This is partly, no doubt, because we call them 
Buddhists, and imagine them, therefore; to belong to a se¬ 
parate class, quite distinct from other Indians of that stock, 
ihe Buddhists were, as a matter of fact, characteristically 
and distinctly Indian."--” Buddhist India," p. 165. Cf". 

Buddhism, in fact, may be regarded as a reformed phase of 
Hindu religion and ethical activity. The Buddhistic doctrine 
of the vanity of the world had been thoroughly dissemina¬ 
ted by Viijaavalkya (in the Satapatha B hi h maria) and with 
it the practice of subsistence upon alms as Pravrujaka or 
Bhikshu ; and a fruitful soil had thereby been prepared for 
Buddhism." Weber's “ Hist. Sans. Lit." mans. 3rd Ed.(,892) 
p. 285. Again ” This teaching contains, in itself, absolutely 
nothing new ; on the contrary, it is essentially identical with 
the corresponding Brahminical doctrine,- only the fashion 
in which Buddha proclaimed and clisstminalr d it was st no¬ 
thing altogether novel and unwonted.”— ibid, p. 289. 
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simply ethical discourses without any reference to 
"God, of the nature of those we find in the Buddhist¬ 
ic works; and sometimes the verses in the Malm- 
bharata are the same as those occurring in the 
latter. There appears to be at one time a period 
in which the thoughts of the Hindus were directed 
to the delineation of the right conduct in itself 
without any theistic learning. And Buddhism 
•on its ethical scale represents that phase. Right 
conduct is the last of the four noble truths of Bud¬ 
dhism.''" 

* * # * # 

“ B was this phase of Buddhism that with the 
strenuous efforts of the missionaries and of the Em¬ 
peror A.voka enables it to achieve success amongst 
ithe masses o! the people ; and wliat was wanting 
•on the theistic side was supplied by the perfection 
and marvellous powers attributed to the founder of 
the religion. Without this faith in the perfection 
or, what we should call the divine nature of Bud¬ 
dha, a mere ethical religion would probably not 
have succeeded. Buddhism was not a social re¬ 
volution as has been thought by some writers. It 
was a religion established and propagated by per¬ 
sons who had renounced the world and professed 
.not to care for it. From times of old there existed 
in the Indian community such persons who were 


called .SVa-mattas and belonged originally to alP 
castes. These gave themselves to contemplation 
and sometimes propounded doctrines of salvation 
not in harmony with the prevalent creed. Bud¬ 
dhism was not even a revolt against caste, for 
though men from all castes were admitted to the 
monastic order, and though in the discourses of 
Buddha himself and others the distinction of caste 
is pronounced to be entirely worthless, still the 
object of those who elaborated the system was not 

to level caste distinctions. Thev even left the 

•/ 

domestic ceremonies of their followers to be per¬ 
formed according to the Ye die ritual. This is one 
of the arguments brought against Buddhism by 
Udayanhcharya. “ There does not exist/’ he says, 
“ a sect, the followers of which do not perform the 
Vedic rites beginning with Garhhadliana and end¬ 
ing with the funeral, even though they tegard thenv 
as having relative or tentative truth.”* Buddhism, 
however, was a revolt against the sacrificial sys¬ 
tem and denied the authority of the Vedas as 
calculated to point out the path to salvation. And 

fansrT 5 T ,F ft I Atmatattvaviveka, Gale. Ed. of Sam- 

vat 1906, p. 19, relating to hjrfh, a Buddhist techni¬ 

cal term. 





this is the root, of the hostility between itself and- 
Brahmanism/’* 


The zealous missionaries of Buddhism cap¬ 
tured the heart of the masses by appealing to 
their moral instincts. Persuation and not per¬ 
secution was the instrument they chose to wield. 
King Asoka proclaimed universal toleration 
he inculcated respect for Brahmins as well as 
■Srama/zas or ascetics of all sects. It is a 
relief to find that the mighty monarch had 
never recourse to brute force for the pro¬ 
pagation of his creed. We are spared all 
the scenes of blood, rapine and violence, which 
disfigure the pages of religious history in the 
West. 

It has already been pointed out that Bud¬ 
dhism itself may be looked upon as an off¬ 
spring of Hinduism; nay, it is a logical out¬ 
come of the principles enunciated in the 

A peep into the Karly History of India from the found¬ 
ation of the Maurya Dynasty to the fall of the Imperial Gupta 
Dynasty M (B,C. 322—Circa 500 A. D.) pp. 362.363. 

Journal of the Bombay branch of the Royal Asiatic 
Society (1900), Vol. xx. No. LVL 
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•vS*vwkhya system of philosophy. If India so 
readily responded to the teachings of the 

new faith, it is not because she renounced 

* 

Hinduism but because she found that all that 
was highest and noblest in the latter was ab¬ 
sorbed in the former. The great Teacher who 
now r arose gave only a new shape and direction 
arid a vigorous impetus to the germ of ideas 
already in existence and turned them to 
; capital account. A good deal of confusion 
may be avoided by bearing in nlind .this 
aspect of the question. When speaking of 
Buddhist India one is apt to rush to the con¬ 
clusion that every vestige of Hinduism had 
disappeared off the face of the vast continent. 
As a matter of fact even during the zenith 
of Buddhistic glory Brahminism was rearing 
its head and was professed by not a few 
among the cultured and intellectual classes 
and was ready to assert itself whenever a 
favourable occasion arose. 

In the second century B. C., we find the 
Kabul valley, the Punjab and Malava ac- 
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"knowledging the sway of the Princes of 
the Turkish race.'* *' Weraa Kadiphses, the 
second of the Kushana Dynasty is spoken 
of as a devotee of Mahesvara ; his coins 
bear the emblem of Nandin on the re¬ 
verse, which is accompanied by a human 
figure which holds a trident in its right, arm 
representing Siva, f The last three Kusha- 
nas—Kanishka, Huvishka and Vasudeva— 
have been noticed in the R:i.jatarawgi/n,f and 
the emblems on the reverse of their coins are 
figures of deities borrowed from the Greek, 
Persian and Brahminical pantheon and of 
Buddha. Thus the Gods of all these four 
religions shared the adoration of these Tur¬ 
kish Kings. But the figure of Buddha in the 

* Lassen'* Indische AIterthumskun.de/ ; Vol. ii, pp. Sn n 
Ed. iH74, 

t pp 8o8~Si 1 * 

t See next page. Regarding the reliability of the ao 

• count in the Rajatarawgiru, Dr. Stein observes ; —Kalhawa’s 
acqpunt of the reign of these kings, who are sup¬ 
posed to have ruled simultaneously, is brief enough, but 
undoubtedly preserves data of genuine historical tradition. 
It dearly describes them as princes of Turuska, i. e , Turkish 
nationality, as powerful sovereigns and as faithful patrons 

♦ oi the Buddhist Church. On these points the statements of 




sitting or meditative and the standing posture 
is to be found on the coins of Kanishka alone.® 
In the Buddhist ecclesiastical history Ka¬ 
nishka occupies a prominent place. It was in 
his reign and under his patronage that the 
Third Council was held to settle the canon once 
again. The church was convulsed by inter¬ 
nal dissensions and schisms, resulting in its 
being split up into as many as 18 sects. 
“ The most significant trait of the Third Coun¬ 
cil is that it closed a period of old quarrels 
between the sects ; it did not prevent the rise 
of new aspirations. Mahayanism, which in an 
incipient stage was already existing erelong, 
boldly raised its head.’.’f 

the Chronicle are fully supported by, the evidence of our 
most authentic records. The continued existence of the three-' 
pi aces, Kan ish lea pu ra, H ush kapur a, and [ushkapura, which are 
described as foundations of these kings and which still sur¬ 
vive to the present day is likely to have assisted in preserv¬ 
ing a recollection of their founders/ 1 

* Percy Gardner : “ Coins of Greek and Scythic kings ” 
pp. 129 ff. 

Cunningham : “Num. C-hr.” 1892, pp. 63 ff. 

1 * * Kefn : Manual of Ind. Bud. (Grundiss d. Indo.-Arischem 
Phil.) p„ 122. 








Hinduism was now very much alive. After 
the Third Council the distinction between the 
Hinayanists and the Mahay an is ts became 
more and more accentuated. The apostles 
of the latter development became convinced 
that in order to draw into their folds the bulk 
of the people some sort of compromise was 
necessary, that orthodox Buddhism in all its 
rigidity must be given up. In other words, 
the neo-Buddhism which now sprang into 
existence began to absorb and assimilate the 
popular form of Brahminismand thus swell the 
ranks of its followers. A purely ethical creed 
has never secured a following except perhaps 
among a chosen few. To quote the eloquent 
words of the historian of “ Rationalism in 
Europe”:— 

“There arise from time to time men ‘who bear 
to the moral condition of their age much the same 
relations as men of genius bear to its intellectual 
condition. They anticipate the moral standard of 
a later age, cast abroad conceptions of disinterested 
virtue, of philanthropy, or of self-denial that seem 
to bear no relation to the spirit of their time, in¬ 
culcate duties and suggest motives of action that 
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Yet 

the magnetism of their perfection tells powerfully 
upon their contemporaries. An enthusiasm is 
kindled, a group of adherents is formed, and many 
are emancipated from the moral condition of their 
age. Yet the full effects of such a movement are 
but transient. The first enthusiasm dies away, 
surrounding circumstances resume their ascendency, 
the pure faith is materialised, encrusted with con¬ 
ceptions that are alien to its nature, dislocated, and 
distorted till its first features have almost disap¬ 
peared. The moral teaching being unsuited to the 
time becomes inoperative until its appropriate- 
civilisation has dawned, or at most it faintly and 
imperfectly filters through an accumulation of dog- 
rnas^nd thus accelerates in some measure the arrivals 
of the condition it requires/' Vol. i, p. 305, Ed. 1900. 

The same historian in explaining the rapid, 
spread of Christianity in Europe observes in 
another place :—“ It triumphed not so much 
by superseding rival faiths as by absorbing 
and transforming them. Old systems, old 
rites, old images were grafted into the new 
belief, retaining much of their ancient charac¬ 
ter, but assuming new names and a new 
complexion.” 
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pear to most men altogether chimerical. 



Among the bold spirits who took a leading 
part in this renovation the name of Nugarjuna 
stands conspicuous. The Madhyamika sys¬ 
tem, with its axiom— sarvam Sunynm —a form 
of Pyrrhonism pushed to its extreme limits, 
...... . , which is an essential part of 

in x representative of Mahavanism is generally as- 

Mahnyanism. . - 

cribed to him. Northern Bud¬ 
dhistic literature is replete with the marvels and 
miracles performed by him, and tradition has 
invested him with superhuman powers. Hiou- 
en Thsang calls him along with Deva, Asva- 
ghoshaand Kumaralabdha, “as the four suns- 
which illumine the world.”* As early as A.D. 
401-409 we find a life of Nagarjuna Bodhi- 
sattva translated into Chinese.f Taranatha has 
committed to writing all the floating mass of 
legends connected with this venerable name, 
but as the Tibetan monk wrote so late as the 
beginning of the 17th century A.D., and as 
nothing was too astounding for his pious credu¬ 
lity, we have here only nuclei of facts round. 


* JulierTs texts, Vol. ii, p. 214, 
t Bun. Nanjio’s Catalogue, Ap. i, No. 3, 
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which; have gathered accretions of vast propor¬ 
tions. It is now almost a hopeless task to sepa¬ 
rate the grain from the chaff. Nevertheless we 
can glean certain historical data from all that 
have been handed down. Before proceeding 
•further we think it proper to treat the reader 
to a specimen of the materials with which one 
has to deal. We cull the following bits from 
the “Life and Legends of Nagarjuna” 
gathered chiefly from Tibetan records includ¬ 
ing Taranatha’s “ History of Buddhism.” 


“ A rich Brahmin of the Vidarbha country to 
whom no son had been born for many years, once 
saw in a vision, that if he gave alms to, and enter¬ 
tained one hundred Brahmins, he could ge v t a son. 
Accordingly he made offerings and prayers to the 
God and entertained one hundred Brahmins. After 
ten months his wife gave birth to a son. The rich 
man invited learned astrologers to predict the 
fortunes of his child ; but they found that it could 
not live more than a week. In all other respects 

the child was calculated to be fortunate. 

The astrologers assured them (his parents) that if 
they entertained one hundred Bhikshus, it would 




/live seven years, beyond which its life could not 
be prolonged by any means whatever. When the 
seventh year was about to expire the parents were 
overwhelmed with grief. To avoid the painful 
sight of their son’s predicted death, they caused 
him to be removed to a certain solitary place in 
company with a few retainers. 

H As the boy (Nagftrjuna) was passing his mourn¬ 
ful days, one day the Mahfibodhisattva Avalokite- 
vvvara Khasarpawa visited him in disguise and 
advised him to go to the great monastery of Nalen- 
dra in Magadha as the surest means of escaping 
from the hands of death. He accordingly repaired 
to that famous Yihara and arriving at the gate re¬ 
cited some galhas. During that time the great 
sage Sri Saraha Bhadra was the high priest of 

Naletldra, .. who ordained Nagarjuna a 

Bhikshu of'the Vilmra. * * * * During the 

latter part of his office the country was visited by 
.a famine in consequence of which the monks fell 
into great distress. The Manager became very 
thoughtful about the terrible effects of the natural 
calamity. Distress and scarcity compelled the 
congregation more keenly to feel the necessity of 
money. The monks now determined to devise 
.some means of acquiring treasures for the support 
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xviii 

of the famished congregation, and Nagarjuna 
accordingly started on an expedition to visit an 
island in the great ocean where lived a great saint 
well versed in the art of alchemy. As the sea 
could not be crossed by any earthly means, he, by 
dint of his divine learning, got two leaves of an 
enchanted tree, by means of which he crossed the 
ocean and miraculously visited the island and. 
presented himself before the sage who was greatly 
surprised to see a human being arrived at his 
abode deemed inaccessible to mortal beings. The 
sage earnestly inquired how he succeeded in 
achieving this wonder. Nagarjuna replied respect¬ 
fully stating to him the reasons of his visit and 
circumstances that brought him thither. He also- 
showed him one of the enchanted leaves, conceal¬ 
ing the other in his mendicant’s platter. He 
begged him to teach him the art of turning metals 
into gold. The sage consented to the proposal, 
but not liking to let the wonderful art be known in 
jambudvipa, he determined to detain him for ever 
in the island by depriving him of the enchanted 
leaf. To effect this,he said that he could not teach 
the art of alchemy unless Nagarjuna consented 
to part with the leaf. Nagarjuna consented, and 
was taught the art. When it was fully mastered. 
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he flew towards the Indian Continent by the help 
of the remaining leaf. Returning to Naiendra, by 
means of his easily acquired wealth he supported 
the whole body of monks. By his religious 
practices he obtained Siddhi (perfection). He 
refuted the theories of .Sawkaracharya * and im¬ 
parted religious instruction to the monks of 
Nalendra. 

“ Nngarjuna returned to his country after a visit to 
Uttarakuru and erected many chaityas and temples* 
composed many works on science, medicine, astro¬ 
nomy and alchemy. After the death of Sarah a 
Bhadra, the office of high priest fell upon Nagfir- 
juna, which he managed with great ability and 
indefatigable zeal. He matured the Madhvamika 
philosophy which was only conceived by his illus¬ 
trious teacher Saraha,” 

“ Nagarjuna is said to have been a great friend 
of king De-Chye (-S'awkara) of S. India, whom he 
converted to Buddhism.”t 


* An instance of glaring anachronism. Sawkara flourished 
in the 8th— 9th century A. D. See below, foot-note to p. xxii. 

f S. C. Das: Journ, As. Soc. li, Pt. i, pp. 115—120. 
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One thing seems to be clear f i oin tin 
above, namely, that Nagarjuna was born and 
brought up in the Brahminical faith but was 
afterwards converted to Buddhism and was 
celebrated as an alchemist. 

Taranatha, it is true, completed his History 

in 1608 A. !>., * but he derived his materials 

from Tibetan sources and the analysis of 

Dulva by Csoma goes to confirm this account. 

We have already made use of the record left 

us by Biouen ’Thsang. t It is thus clear 

that all the testimonies concur in ascert- 

ing Nagarjuna not only as the originator of 

the Madhyamika philosophy but also as an 

adept in magic, conjuration 

adept U ''in n ‘magic and alchemy, and that even 
and, alchemy, ^ as ^ yth century 

A. D. The exact time during which he 
flourished is a matter of controversy. He is 
generally regarded as a contemporary of 

•V Schiefner : Gesch. cl. Bud. Fref. vi. 

-j- Vide Vcl. i, Intro, xciii. 
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Kanishka. One cannot go far wrong in 
assigning circa 150 A. D. as the date of 
his succeeding to the Patriarchate.* 


* .According to Lassen Nag&rjuna lived about A. D, 23 
during the reign of Kanishka. The Rajatarawgim says : 
'* Then there were in this land three kings called Hushka, 
Jushka and Kanishka, who built three towns named after 

them (Hushkapura, Jushkapura and Kanishkapura).. 

During the powerful reign of these [kings] the land of 
Ktwmir was, to a great extent, in the possession of the 
Buddhas. At that time 150 years had passed in this terres¬ 


trial world since the blessed 5 akya Sbttha (Buddha) had 

obtained complete beatitude (Nirvana). And a BodhL 

sattva lived (then) in this country as the lord of the land, 
namely, the glorious Nagarjuna... Stein’s trans. Vol. I, 


pp- 30—31. As the tradition of the Northern Buddhists as 
recorded by Hiouen 'Thsang (S/-y»-l<f, 1. pp. 99, 151', the 
Tibetan Dulva (Csoma, As, Res. XX, pp. 92, 297) as also 
Schiefner (Tar. Gesch. d. Bud. p. 301) concur in placing the 
commencement of Kanishka’s rule 400 years after Buddha's 
Nirvawa, the date assigned here to Nagarjuna is rather 
curious. Lassen sums up his conclusion on this knotty point 

■' r V , 

in these words :—“ Wegeu der ' grossen Anzahl seiner 
Munzen mus dem Kanishka eine yiemlich lange Regierung 
Ztigeschrieben werden ; ich glaube daher annehmen iu durfen, 
das er etwa bis 40 nach Chr. G. regiert habe.” Fleet main¬ 
tains B. C. 57. V. Smith c. 120 A. D. While Messrs. 
Bhaw/arkar c. 278 A. D. (journ. Bombay Br. Roy. As. Soc, 
Vol. XX, No. lvi, pp. 269—396) as the date of Kanishka.. 
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Nugarjuna as a 
contemporary and 
friend of king 
Sadvahana. 
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An important document has been preserved 
for us in its Tibetan and Chinese versions, 
which seems to have an historical basis. Ft 
is in the shape of a “ Friendly Epistle of 

Nugarjuna to king Udyana,” ;; 
The original in Sanskrit, en¬ 
titled Suhrillekha, has not yet 
been recovered and probably 
been lost. Udyana in the Tibetan subscrip¬ 
tion is Bdye-Spyod—Sadvahana.t This Sad¬ 
vahana is a prominent figure in the history of 
S. India. In ancient Sanskrit literature be is 
frequently spoken of as a patron of learning 
and there are several literary reminiscences 

associated with this name. \ __ 

"TT Vide ' Wenzel : Journ. Pali Text boc. (1886), p. 1. 

-j- S. C. Das (1. c.) says : “ Nagarjuna is said to have been 

a great friend of king De-Chye (/. e. Sawzkara) of S. India, 
whom he converted to Buddhism.” Now 1 »e-Chye=Bdye- 
byed according to modern pronounciation. Das is evidently 
in error in rendering* De-Chye as Sawkara (Wenzel). 

% Cf .—Kamasutra of Vatsyayana. WfqffW 

sipranpft if’fif'If [5i^t^T] 1 Referring to a “ new ” 

MS. of Harshacharita in his possession Hall remarks-—“ for 
AViliviihana I there find Aatavahana”— Intro, to'‘ Vfca vadatta,'’ 
p. 54, 'l'his by implication would sug'gest that the other 
MS had the reading Aalivahana. 
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Now “ the Andhrabhrityas or Satavahanas 
ruled over the Deccan from B. C. 73 to about 
A. D. 218, i.e. for about 3 centuries. 

“ The period during which they ruled over 

Maha rash/ra must have been a prosperous one 

in the history of the country. Hence several 

traditions with regard to different kings have 

been preserved. But that $alivahana or 

^atavahana was a family name must have 

* 

been forgotten and different princes of the 
dynasty have been confounded and identified. 
Thus Hemachandra in his Desikosha gives 
Salivahana, Galana, Hala and Kuntala as the 
names of one individual.” * 

The So-to-p’o-ho of the Chinese version of 
the “ Friendly Epistle ” has been identified 
with one of the -Satavahanas or Andhra 
kings, possibly Yajna-8'n-Satakar«i, who 
seems to have reigned about 172—202 A. D. 
There is, therefore, nothing improbable in this 
particular, 'atavahana being a contemporary 
of Nagarjuna. In the alchemical Tantra, 
“ Rasaratnakara,” ascribed to Nagarjuna, 

* BhaWurlcar’s “ Early* ffiatory of the Deecan”—p. 36. 
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there is a dialogue between this sage and 
Saliva liana (p. 6). We shall revert to this 
subject later on. 

Numerous works have been fathered on 

Nagarjuna and it is an open question if 
any of them be genuine.* As is well 
known Vyasa or more properly named Ve- 
davyasa has been taken to be the com¬ 

piler of not only the four Vedas but also 
of all the Purazzas put together. Piety and 
credulity go hand in hand and are seldom 
troubled with questions of anachronism. 

Plato, Democritus and Geber have been 
held responsible for writings which ap¬ 
peared several centuries later.. 

Nagarjuna as a , ... 

comprehensive Names, venerable and ulus- 

name of the acti* . , r, i i 

vity of Mahnya- trioiis, have often been pressed 

nism ' into service to lend weight 

and dignity to productions which otherwise 
would not have commanded a respectful hear¬ 
ing. On the whole we are inclined to agree 


* In Bunyin Nanjio’s Catalogue of the Bud. Tripi/aka there 
is a list of 24 works ascribed to Nagarjuna. The Suhntlekha« 
was translated into Chinese in 434 A. D. App. pt. I, p. 308. 
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with Kern when he says, “ The figure of 
Nugnrjuna, so prominent in the history of the 
rise of Mahaynnisrri, shows a double charac¬ 
ter. It is, on the one side, the name of an in¬ 
fluential person, the first eminent leader of a 
school imbued with Hinduism and the me¬ 
thods of Indian scholastic philosophy, On 
the other hand, Nagarjuna is simply a compre¬ 
hensive name of the activity of Mahayanism 
in the first phase of its onward course.”* 

* In Vol. f of this work (Intro, xeiii), we quoted Albertin¬ 
as to the date of Nagarjuna. This cultured Arab, ordinarily 
a very trustworthy guide, derived his information from the 
Brahmins of that part of India from which every vestige of 
Buddhism had disappeared in the nth century and he was 
evidently misled on this point as the traditions relating to- 
Nagarjuna had at that distance of time become very vague. 
This will be clearly seen from what Prof. Saehau says in the 
preface to the Arabic edition of Alberunf. 

“ Its civilization was then essentially Brahminical as it had 
come to be in a protracted struggle with Buddhism. A!b<?~ 
rum does not know' Indian Buddhism from personal experi¬ 
ence, though it had not yet entirely withdrawn from India 
and in some part was still a political power, (p. v.) 

*' The vallfiy of the Kabul river and the Punjab are all that 
Alberunf has seen of India, (p. xiii.) 

(i The high schools of Hindu science and learning, Kasmir 
and Benares, were in Alberunfs time unapproachable for 
Muslems; (p. xiv.) " 
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From the time of Na^irjuna onwards Ma- 
hayanism began to be tinged 
more and more with Brahmi- 
nical bias. A notable and decided step in 
this direction was taken by Asawga, a monk 
of Gandhara, who composed the Yogachara- 
bhummistra, in which by assimilating the 
doctrines of Patanjali he paved the way for 
the growth of the Tantras. He seems to 
have lived about 400 A. D.* Vasuband.hu, 
Asa/y/ga’s younger brother, was another zea- 


* cy.—lakakasu s Journ. Roy. As. Soc. Jan. 1905. 

A life of Vasubandhu was translated into Chinese by 
Paramartha. A. L). 557 “ 5^9 —Bun. Nunj. lata. p. 37 1, 
('soma Korosi following the Tibetan Chronology says “ l 
know that Arya Asawga lived in the sixth or seventh century 
after Jesus Christ.” As. Res. XX, p. 51% ™ s date has 
beeti accepted by Lassen (Ind. Alt. ii, p. 460) as a ' so h> 
R. Davids ( Buddhism . p. 207). But this chronology has 
now become untenable. the date of Asa/uga and his 
brother Vasubandhu should be put back by about two cen¬ 
turies, as some of their works were translated into Chinese 
in the beginning of the fifth century and perhaps earlier. 
(Bun. Nanj. Cata. App. i p. 370 - It must have taken a 
century or two to have their works sufficiently recognised 
in India before they would deserve a place in the Chinese 
Tripi/aka. 
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■•lous adherent of this school and is said to 
have been a teacher in the college attached 
to the monastery of Nalendra-the V Oxford 
.of Indian Buddhism.” From Tibetan sources 
we learn that the celebrated logician Dignaga 
was a disciple of Yasubandhu, a contempo¬ 
rary of Lha-tho-ri, king of Tibet, who lived 

up to 371 A. D. « 

Mahayanism now began to adapt itself to 

its environments. I he ab- 
Graduai and im- sorption of the \ oga ideas 

made the transition into the 
with Saivaism. cult easy and Nor¬ 

thern Buddhism began to develop and ex¬ 
pand by entering into an alliance with oai- 
vaism, which favored the growth of Buddhist 
Tantras. The origin and development of this 
class of literature have been the subject of 
.a masterly exposition by Burnouf. The Ma¬ 
li,iyanists not only set up their own deities but 
borrowed copiously from the pantheon of the 
Hindus. Thus in (he .Vivaite lantras while 


* S. C. Vidyabhushana : Journ. As. Soc., Vol 1 , ('9°5). 
p. 227. 


it 








the Gocl .Siva is the fountain of all knowledge 
and sciences, in their Buddhist counterparts 
we have the celestial, metaphysical and poten¬ 
tial Buddhas * occupying the same position. 
The worship of the female energies ( 5 akti) 
which, plays such an important part in the 
Tantras was encouraged in the person of Tara. 
The Hindu Gods and Goddesses were also 
objects of adoration, only they were assigned 
a subordinate position. The question has 
often been asked • why did Buddhism seek 
alliance with &aivaism in preference to the 
Vish/mvite cult ? The answer seems to lie 
in the fact that it was precisely in those parts 
of India where the worship of Tiva, especially 
in its Tantric form, had struck root that 
Mahayanism asserted its sway; f and thus 
the apostles and propagators of the latter 
made most of the former. A few centuries 
later when Vaishwavism gained an ascend¬ 
ancy in Bengal the tables seem to have been 
turned. A gradual and imperceptible fusion 


* /, e. the Bodhisattvas. 

-j- Vi dp ante, p. xi, (under VVema kadiphses), 
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took place between the rival creeds. Thus 
in the celebrated adoration in the opening 
lines of Gltagovinda we find Buddha freely 
acknowledged as an incarnation of Vish/m 
and extolled for his abhorrence of sacrificial 
rites., * 

From Fah-hiaivs travels we gather that in 
the beginning of the 5th century A. D., the 
Mahayanists were gaining the upper hand, 
though their rivals, the Hmayanists, were 
still holding their own in several localities. 
Thus at Mathura and Pa/aliputra he found 
the members of both the sects living side by 
side and having monasteries of their own. 

iipt m muitn 11 

It is scarcely correct to assert that Buddhism was exler- 
pated in the land of its birth by cruel persecution. Cf. Vol. i. 
Intro, lxvii. The Bengali poet Ramchandra Kavibharatf, 
author of Bauddha Sataka, though a devoted Buddha, be¬ 
longed to the same class of thinkers as Jayadeva. Pandit 
S.P. 5astri is inclined to place him in the latter end of the [3th 
century.— Journal of Buddhist Text Society, Vol. I, Pt. iii. 
So late as 1441 A. D. MSS. of Buddhist works used to be 
copied from in Magadha.—Bendall’s Camb. Cata. of Bud. 
Sans. MSS. (1883), Pref. iv. 





XXX 


From the fact, however, that the pious 
Chinese pilgrim repeats the Sura-wgama Sutra 
for his protection, we may conclude, since 
he is by no means a pronounced Mahayanist, 
that the predisposing causes for the origin of 
the Tantras were already in existence. , “ In 
this Sutra is contained the most complete 
list of Dharams (invocations) found in any 
Chinese compilation. There are 426 distinct 
sections containing the names of the different 
Buddhas and Hindu deities worshipped at 
the time of the composition of the Sutra. 
Considering that Fah-hian in the early part 
of the 5th century regarded this book with 

reverence. We may reasonably 

assign it to a period not later than the end 
of the 1 st century. Now amongst the invo¬ 
cations we find distinct reference to Dhyaru 
Buddha, Vairochana, Akshobhya, Amitabha 
and others shewing that they were coming to 
be recognised and worshipped even at that 
early date.” * 


* intro, to Beal’s " Fah-hian.” 


(Lxxii). 
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Th ese Dharams may be looked upon as 
the precursors of the Tantras 

Dharawis as the 1 

precursors of the and they 
Tantras. 

views that 

composed Buddhism had turned a new leaf. 

The repeating of certain magic formulas 
along with the names of Buddha Amitabha, 
etc., was to secure salvation, in other words,, 
“instead of the old doctrine [ of Karmav j— 
as a man soweth, so he shall reap—a new 
and easier way of salvation is here preached, 
vtB., as a man prayeth, so he shall be saved. 

It is what is known to us as salvation by 

faith rather than by works. It 

would almost seem as if this popular and 
easy doctrine had secured to itself the name 
of Mahayana, as meaning the Broad Way, in 
opposition to the Narrow' Way, the Hina- 
yana.* 

The new class of literature which now 
arose in order to meet the demands of the 
Mahayanist revival is collectively known as 

* Max Muller, Buddhist Mahayana Sutras. Intro, to larger 
Sukhavati-Vyuha, ix, S. B. E. Series, Vol. xlix. 


fully support the 
when they were 
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Vaipulya Sutras. 


the Vaipulya Sutras or the Sutras of the 

developed school, of which 
the Dh;iram's are an integral 

part. It found expression in such works as 
the “ S a d d h arm a p u n d%S k a, ” “ Lalitavistara,” 
“ Tathagataguhy pka/ * “Prajhaparamita,” etc., 
—all of which soon acquired almost canonical 
sanctity in the estimation of the N. Buddhists. 
Burnouf has tried hard to differentiate 
between the simple Sutras as represented by 
the literature of the primitive orthodox Bud¬ 
dhism and the expanded Sutras of which the 
distinguishing mark is the occurrence of Bo- 
dhisattvas.* This drawing of hard and fast 


* “ La presence des Bodhisattvas on leur absence intO'esse 
done le fonds mfrne des livres ou on la remarque, et i! est 
bien evident que ce seul point trace une ligne de demarcation 
prof on de entre les Siitras ordinaires et les Sutras developpes. 
—Burnouf, Intro, p, 112; ibid t p. 120. Ed. 1844. Vide 
Max Muller’s remarks at the end of the Smaller Sukhavati- 
Vyuha, p, 102, S. B. E. Series, Vol. xlix. 

Cf. also ‘ Some Vaipulyas are, materially, much like the old 
Sutras, whole passages e. g, of Lalita-Yistara recur almost 
word for word in the Pali Scriptures." Kern (Ind. Bud., 
p, 5). T"his eminent Buddhist scholar also very appositely re* 
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lines has been found to be well nigh un¬ 
tenable. * * 

By the second century A, D, we find the 
leading beliefs and ideas as crystallised in the 
Mahayana literature fully in vogue. Thus we 

marks elsewhere : "The results arrived at by Burnouf may be 
right so far as Mahavaipulya Sutra as a whole is concerned, 
they cannot be applied to all the component parts of such a 
work. Not to go further than the Saddh. and the L, 
Vistara, it can hardly be questioned that these works contain 
parts of very different dates, and from various sources.”' 

Kern—Intro, to Saddh ar", pp. x-xi. Passages in L. V. are 
literally identical with those in MaMvagga. Again :—“ These 
few examples 1 have chosen will suffice to prove that the 
material of a Mahavaipulya Sutra is partly as old as that of 
• any other sacred book of the Buddhists/’— ibid, xiv. 

* The truth seems to be that M the historical relation be¬ 
tween the H may an a and the Mah.iyana schools of Buddhism 
is to me as great a puzzle as ever.”- Max Muller, Intro, to 
L. Sukh. Vyuha, ix. Even the very distinction between 
the N. and the S Buddhism has been taken strong ex¬ 
ception to by R. Davids, who says:—‘ There is not now 
and never has been, any unity either of opinion or of language 
in what is called northern, or in what is called southern 
Buddhism. There is a distinct disadvantage in continually 
suggesting a unity which has no existence in fact. In a 
word the current division of Buddhist literature into northern 
and southern is entirely unscientific, and misleading.”—Bud. 

India, p, 173. 

3 
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coine across in the “ Buddhachanta of 
Asvaghosha, who is admitted on all hands 
to be a contemporary of Kanishka, such a 
passage as this : “ this, Sirs, is the Maha- 
yana, the instrument of the law of the per¬ 
fect Buddha, which is the establisher of the 
welfare of all beings, set forth by all the 
Buddhas.” f The “Lotus of good Law ” 
was translated into Chinese at the close of 
the second century A. D. + 

Side by side with the growth of the scrip¬ 
tures another class of literature was called' 
Buddhistic Tan- into being by the exigencies 
tras - of the times—we mean the 

Tantras, the necessity for which has been 
hinted at in the first volume. }. However 
esoteric may be the doctrines sought to be 
conveyed through the medium of these pro¬ 
ductions, it would be idle to deny that there 

* Cowell's trans. p. 184. S. B. E. Series, Vol. xlix. 

f Edkin’s “ Chinese Buddhism," p. 89. There were several 
versions of this sacred book.— Vide Kern’s Intro, p. xxiiu 
(S. B. E. Series). 

X Vol. i, Intro. Ixx. 





is much in them which is calculated to pan¬ 
der to the baser instincts of frail humanity. 
At what particular time these Tantras ap¬ 
peared on the scene is yet a matter of con¬ 
jecture, but the views of Wilson which held 
the ground for more than 30 years have now 
been found to be erroneous. Evidence is 
now forthcoming from quite an unexpected 
source, which goes to prove that Buddhist 
Tantras existed as early as the fifth or sixth 
century A. D., if not earlier. * If Buddhist 
Tantras, again, pre-suppose the existence of 
Hindu Tantras, one need not be considered as 
rash in assigning an earlier age to the latter, t 

>:« Vide the palm-leaf MSS. discovered in the monastery of 
Horiuzi in Japan and carried from Central India. One 06 
these is in the handwriting of a famous Chinese priest, 
named Kanshin, who came to Japan in A. D. 753. The 
MS. contains besides a Dharawi, five Tantras. “ Bud. Texts 
from Japan,” ed. by Max Muller. Vol. i. pt. i. Intro, 
pp. 6-8, It is fair to conclude that these Tantras existed in. 
the land of their birth at least two centuries earlier. 

f Waddell says :—“ No one has yet realised the vast extent 
to which Mahayana and Tantrie Buddhist remains cover 
India ; nor sufficiently realised the leading part played by the 
Mahay an a in Indian Buddhism during its popular period.”' 
Journal of the Roy. As. Soc. (1894). 
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The Tantras found a congenial home in 
China. Amoghava^ra, a -S'rama^a of nor¬ 
thern India and a Brahmin by caste resided 
in the Celestial Empire for several years 
between 746 and 771 A. D., and under his in¬ 
fluence the Tantrie doctrines dealing with 
tabs manic forms and professions of superna¬ 
tural power first gained currency there. * 
Hence long before his time Tantras must have 
been popular in India. From the eighth to 
the eleventh century A. D. we are in posses¬ 
sion of authentic records as regards the pre¬ 
valence of Tantras in Northern 
i^S| portM India; as it was about this 

period that several of these 
were gradually imported into Tibet by Indian 
Pandits, but they must have been composed 
much earlier, f 


Bun. Nanjio s Cata. App. ii, p. 445, Arnoghava^ra 
translated 77 works including Ush^sha-chakrlvarti-Tantra, 
Garutfagarbha^a-tantra and Va^rakumara tantra. 

F/ • Also 1 be existence of the Tantra ^Sastras may thus 
apparently be traced at least as far back as the 6th century 
A, D ."—Vide “Annual Report,” As. Soc. Beng. 1906. 

f half °t the eighth century two eminent 
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Atisa gave a fresh impetus to Tantrism 
iiv the land of snow. From the analysis of 
Mdo by * Csoma we also come to know in 
detail the names with the dates of the Indian 
scholars who with the aid of the local inter¬ 
preters (Jo chav as) rendered into Tibetan the 
various Sanskrit Tantras. The faithful accu¬ 
racy with which these translations were made 
and their fidelity to the original enable us 
often to reproduce the Sanskrit Texts and 
thus we are in possession of valuable historic 



Pandits of Bengal visited Tibet at the invitation of its king 
and formally introduced there Buddhism ; these Pandits 
were 6anti Rakshita, high priest of the monastery of 
Malenda and his eo-adjutor Padma Sarnbhava, a native of 
Udyana, who took charge of the Taritric part of the Buddhist 
liturgy. They were followed by the sage Dfpa?«kara- 5 n- 
jnana (Atisa), b. A. D. 980, d. 1053. He acquired proficiency 
in the three pi takas of the four classes of the Hm&yana 
Vnivakas, in the Vaueshika philosophy, in the three pifakas 
of the Mahayana doctrine, the metaphysics of the Madhya- 
mika and the Yogacharya schools and the four classes 
of the Tantras. At the request of king Nay a Pala he 
accepted the post of high priest of the monastery of Vikra- 
masda.— Vide S. C. Das,—Journal of the Buddhist Text Soc. 
Pt. i. 






cal data.'* Some oi these Tantras deal with 
alchemy and their contents reveal to us the 

J 


knowledge of chemical processes in India 
from about the 6th to the 8th century A. D. t 
Fortunately we are not dependent upon 
the Tibetan Tantras alone for gaining an in¬ 
sight into this dark recess in 

Rasaratruikara, . 

the history of Hindu intellec¬ 
tual activity. In the course of our search 

* Speaking of the Tibetan translation of Aivaghosha’s 
Buddha-Chanta, Cowell remarks: “The Tibetan version 
appears to be much closer to the original Sanskrit th?.n the 
Chinese; in fact from its verbal accuracy we can often repro* 
duce the exact words of the original, since Sanskrit words 
are always represented by the same Tibetan equivalents, as 
for instance the prepositions prefixed to verbal roots.”—1, c. 
Intro, p. x. Waddell is equally impressed with the “ pro¬ 
foundly accurate and scholarly nature of the Lamaist transla¬ 
tions of Sanskrit Buddhist books ; ” and he again observes : 
“It is clear that the Tantric and Mahayana features of 
Lsimaism were imported en bloc from Indian Buddhism.”— 
Journal of the Royal As. Soc. for 1894, p. 15- 

f Analysis of the contents of the Mdo (Sutra) by Csoma 
de Korosa—Asiatic Researches, XX (1836), p. 583. “ A 

work on preparing quicksilver, the most powerful for subdu¬ 
ing every sickness and for improving the vigor of the body.” 

" A work on turning base metals into gold.” We are 
thus reminded of the contents of the Rasar/iava and the 
Rasaratnakara. Vide p. 2. 
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lor MSS. of alchemical Tantras we have 
come upon a precious find, in the shape of 
.a Buddhist Tantra, with Nagarjuna as its 
reputed author. Of alchemical Tantras we 
have had enough and to spare; but there is 
great difficulty in assigning dates to them, 
as they one and all pretend to emanate from 
the mouth of the God Siva himself. We are 
only left to internal evidences—evidences 
based upon the gradual evolution of chemical 
processes, which we have not been slow’ to 
take advantage of. The MS. in question is 
a mere fragment, but it is calculated to 

its historical evoke all the zeal and en- 
importance. thusiasm of a Palaeontolo¬ 

gist:—of an Owen or a Marsh—in his efforts 
to restore an animal and assign to it its pro¬ 
per place in the economy of the laws of 
evolution, when he luckily chances upon a 
fossil impression of - its tooth or claws. From 
this point of view Rasaratnakara, for such 
is the name of our MS., is of uncommon 
interest. It is a Tantra of the Mahay a- 
nist school and as such its invocations are 
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addressed to all the Buddhas ; * * * § and in one 
place there is a pointed reference to Praj»a- 
paramita f (perfection of wisdom) appearing 
before Nagarjuna in a dream and revealing 
to hirn chemical knowledge. | 

A noteworthy feature of this work is that 
some chemical processes are discussed in the 
form of a dialogue between ^alivahana and 
Nagarjuna, and Ratnaghosha and Ma«r/avya.§ 
These last two names are held equally in 
veneration with Nagarjuna and grateful 
acknowledgments to their services occur in 
some later chemical treatises.f The bringing 
together of these four dramatis person.ee , 


* HFnrjcq * Cf. The opening invocation in the 

Sukhayati Vyuha : «i: 1 also 

€rf^"€T^T 1|i Trq in Afya Man jusri'mula 
Tantra.— Vide As. Res. xx, p. 512. 

f C/.—The invocation in Va^rachchhedika : 
^iat?’5jrqrff?7cirl. 

+ Vide Sans. Texts, p. io, also Trans, p. 5. 

§ Vide Sans. Texts, pp. 12-14, also Trans , pp. 6-8. 

If Cf. Vol. i, p. 77. 
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especially of the first two has a significance 
of its own. We have already seen that refer¬ 
ences to Nagarjuna and his contemporary 
king Salivahana are only to be met with in 
ancient classical literature (vide ante xxii). 
It seems probable that Rasaratnakara was 
written at a time when the memory of these 
personages was still fragrant. judging from 
internal evidences also we come to the con¬ 
clusion that it is one of the earliest works 
extant on the subject. In our attempt at 
throwing light on the text of Rasar/mva, we 
had to quote several parallel passages from 
it, * and from a careful perusal of both we are 

Also a typical °P* n * Qn fhat: the latter is 
production of the the inspirer rather than the 

Mrumyanust period 

of intellectual ac- borrower. Rasaratnakara, in 

tivitv. , 

short, seems to us to be a 
typical production representing the Mahaya- 
nist period of intellectual activity and we may 
not be wide of the mark if we put down 7th 
or 8th century A. D. as its latest date. 


* Vol. i, Sans. Texts, pp. 7. 12, 13 and iS. 
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From the 5th to the 1 ith century A. D. the 
--colleges in connection with the monasteries of 
Pa/aliputra, Nalanda, Vikramasila, UdaWa- 
pura, etc., were the great seats of learning as 
the temples attached to the pyramids in an¬ 
cient Egypt; and alchemy was included in 
the curricula of studies. * 

The existence of a vast ancient Tantric 
f A , literature with alchemy as a 

Antiquity of Al¬ 
chemical Tantras. component part has now been 

placed beyond doubt, thanks to the searching 

examination of the Maharaja’s collection of 

valuable MSS. of Nepal by the eminent 

scholars Bendall, H. P. #astn and S. L^vi. 

Of surpassing interest is the discovery of a 

Tantra belonging to the extinct school Kub- 

jikamata, written in Gupta character and 

copied about the sixth century A. D. This 


* Cf. “ By the side of the tower of king Asoka is built a 
SamgMvitsa, belonging to the great vehicle, very imposing 
and elegant. There is also a temple belonging to the little 

vehicle.In the college attached to the temple one may 

-see eminent Sramawas from every quarter of the globe.”— 
Beal’s'* Fah-hian,” ed. 1869, p. 105. 












school, though itself very ancient, presup¬ 
poses the existence of other schools and 
we have distinct mention of the Maha- 
yana * We now learn that the gradual 
fusion and amalgamation of ^ivaite and Bud¬ 
dhist Tantras had begun even anterior to the 
sixth century. The Kubjika-tantra was evi¬ 
dently composed outside India proper, pro¬ 
bably in Nepal. The Goddess Parvati en¬ 
courages her consort to proceed to the conti¬ 
nent for the spread of the tenets propounded 
by it. f In one place we come across a 
passage { in which Siva himself speaks of 
parada (mercury) as his generative prin- 

* Catalogue of Palm-leaf and selected paper MSS. belong¬ 
ing to the Durbar Library, Nepal, by H. P- Vastrx (1905). 
Ixxviii, et . seq. 

g fqawwitaT i 
^2}?t g ftwtan 11 

f waui^ gifstwrcm 1 

+ quest m qfaci: it * * * 

gftSkt g?T% l 

wmti war w 

For the passages cited here we are indebted to the indus¬ 
try and courtesy of Pandit H. P. i'fetrf, who has wended his 
way through the bulky MS. 
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ciple and eulogises its efficacy when it has 
been killed six times. * We also find 
allusions to the transmutation of copper 
into gold with the aid of mercury. In short, 
we have ample references to alchemical 
processes described in the very technical 
terms in which Rasanzava, Rasaratnakara 
and other typical works of the Tan trie 
period abound, t 

It is now only necessary to wind up this 
chapter with an extract from 


Alchemy an in- 

the work of ™ eminent Bud- 
dhologist with this reserva¬ 


tion that the growing influence of Tantrisrn 

began as we have seen long before the 8th 
century. 

I ho decline of Buddhism in India from the 
Mh century downwards nearly coincides with the 


* Even at the Present day mercury, which has been killed 
six times m succession, each time with an equal weight of 
sulphur j s reputed to be one of the most 

potent of remedies. 

Ci’iisj «r t) 

For the meaning of the word ^ (Vedha) see this Vol. 
p. footnote, also Vol. i, p. 120. 
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growing influence of Tantrism and so-cery, which 
stand to each other in the relation <f theory to 
practice. The development of Tantrsm is a 
feature that Buddhism and Hinduism in heir later 
phases have in common. The object of Hindu 
Tantrism is the acquisition of wealth, mundane 
enjoyments, rewards for moral actions, deliver¬ 
ance, by worshipping Durga, the 5?kti of Siva — 
Prajna in the terminology of thf Mahay ana— 
through means of spells, muttered prayers, Sama- 
dhi, offerings, etc Similarly the Buddhist Tan- 
tras purpose to teach the adepts bow by a super¬ 
natural way to acquire desired objects, either of a 
material nature, as the elixir of longevity, invul¬ 
nerability. invisibility, alchemy; or of a more spiri¬ 
tual character as the power of evoking a Buddha 
or a Bodhis'attva to solve a doubt, or the power 
of achieving iq this life the union with some 
divinity. There is an unmistakable affinity be¬ 
tween Tantrism on one side, and the system of 
Yoga and Karnma^/mna on the other. Tantrism 
is, so to say, a popularised and, at the same time, 
degraded form of Yoga, because the objects are 
commonly of a coarser character, and the practices 
partly more childish partly more revolting, 

■ “ Taranatha informs us that Tantrism existed and 

was transmitted in an occult manner in the period 
between Asaiiga and Dharmakirti, but that after 
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Dbarmaklrt's tim<*s the Anuttarayoga became 
more and iiore general and influential. Substan¬ 
tially his statement is certainly right. He adds 
that during the reign of the Pfila dynasty, there 
were ma?v masters of magic, Mantra-Vajracharyas, 
who, being possessed of various Siddbis, performed 

the most p odigious feats. 

“ The kings of the Pala dynasty, whose sway over 
Gau^a and the adjacent regions lasted from about 
A. [), goo to 1050, are known both from the annals 
and their inscriptions as protectors of the Faith. It 
was during tha 1 ; period that the monastery of Vikra- 
ma Vila was a renow ned centie of 1 antrist learning. 

‘'The Sena kings, who followed the Palas in the 
dominion over Eastern India, though belonging to 
a Hindu persuasion, were not hostile to the Faith. 
Still Buddhism declined during their reign and 
more so after the invas* 00 country by the 

Mohammedans in A D. 1206. I he monasteries 
of UdaWapura and Vikratnasila were destroyed } 
the monks were killed or fled to other countries. 
The learned >$aky.sTi went to Orissa, and alter- 
wards to Tibet; Ratnarakshita to Nepiil ; Bud- 
dhamitra and others sought a refuge in S. India, 
whilst Sahgama-jSVijnana with several of his fol¬ 
lowers betook themselves to Burma, Camboja,. 
etc. And thus the Law of Buddha became ex¬ 
tinct in Magadha. 



mmsr^ 



“ Many emigrants from Magadha rejoined their 
brethren in the South and founded colleges on a 
modest scale in Vijayanagara, Ivalihga, and Kon- 
kan. The comparatively satisfactory condition of 
Buddhism in Dekkhan about that time is attested by 
the rich donations to the monastery at Damhal.” '* 

It will be noted that the monks of the 
monasteries of Uda« Japura and Vikramasila 
■oil their dispersion carried with them their 
learning and arts in the same manner of the 

Spread of al- Byzantine Greeks on their 
chem >'- expulsion from Constantinople 

bore with them their intellectual treasuries to- 
the Italian cities. In the kingdom of the 
Deccan and in Tibet the Buddhist refugees 
found hospitable asylums,+ just as the Greek 
Philosophers did in the Florentine Republic 
under the Medict!. 

Some eminent orientalists, whose opinions 
naturally carry weight, have hitherto taken 

* Kern—Manual of Ind. Bud., pp. 133—134. 
f Cf .—“ The Deccan, which from the eleventh century was 
the refuge and centre of literary activity generally. In 
Hindustan it had been substantially arrested by the inroads 
and ravages of the Muhammadans.”'—Weber. Hist. Ind. 
lit. p. 283. 
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for granted that the knowledge of chemistry 
such as we find reflected in the Tantras 
quoted by Madhava in Rasesvaradarsana * 
was derived by intercourse with the Arabs, f 

* Vol. i, Intro. Ixxviii, et seq, 

;f Eg' Barth : “In regard to alchemy, anyhow in which the 
Sittars are zealous adepts, they were disciples of the Arabians, 
although other Mvaites had preceded them in the pursuit of the 
; philosopher’s stone. Already, in his exposition of the different 
doctrines of the -Saivas, Sayana thought he ought to dedicate 
a special chapter to the Rasesuara-darsana or “system of 
mercury,” a strange amalgamation of Vedantism and al¬ 
chemy. The object contemplated in this system is the trans* 
mutation of the body into an incorruptible substance by 
means of rasapdna i.e., the absorption into it of elixirs com¬ 
pounded principally of mer cury and mica, that is to say, of 
>t.he very essential qualities of .S'iva and Gaun, with whom 
•the subject of the operation is thus at length identified. This 
species of transubsiantiation constitutes the jivanmukti, or 
state of deliverance commencing with this present life, the 
sole and indispensable condition of salvation. It is clear that 
the devotional formulae of the Vedanta are here only a sort 
of jargon, under which there lies hid a radically impious 
doctrine ; and it is not less clear that in this doctrine, which 
had from the fourteenth century produced a rather consider¬ 
able iiterature, there is an infusion of Mohammedan ideas. 

. The Arabs of the Khalifat had arrived on 

these shores in the character of travellers or merchants, and 
had established commercial relations and intercourse with 
these parts long before the Afghans, Turks, or Mongols, 
their coreligionists, came as conquerors/'—“ Religions of 
India," ed, 1891, pp. 210*211. 
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The attentive reader who has followed us 

In Tibet and tne a11 aIon g COuld not haVe failed 

De-can. to notice that it was in the 

Universities of Nalenda, Uda^apura and 
Vikraroasila, in Central India and Magadha, 
precisely the regions which were cut off from 
communication with the external world, that 
Tantric mysticism with alchemy as an integral 
part was cultivated and from thence spread 
to Bhot (Tibet) and the regions lying to 
the south-east of it, * and South India, t 

* See under colophons to Rasah rid aya and Rasasara 
respectively. 

f The last rallying point of Hindu learning and sciences 
was the kingdom of Vijayaftagara, which was in the heyday 
of its glory under Bukka I (A. D. 1354-1371) with M ad ha va 
as his prime Minister. Wilson says :—“ The history of 
Vijayanagara is a subject of considerable interest in the 
annals of India, as the last barrier that was opposed to 
Mohammedan invasions, and that preserved the southern 
part of the Peninsula from foreign rule until a very modern 
period.”— As. Res. Vol. xx (1830), p. 1. See also Sewell's 
“ A Forgotten Empire.”—(Vijayanagara). 
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Chapter II. 

^ ’i ; ; ; .. ■ <, , \ ./ /; ■; ' , „ - v ’ 1 - ’ f : 1 . AV ’ : 

Having thus far prepared the ground for 
believing that: alchemy along with other cog¬ 
nate branches of learning was the outcome 
of Indian intellectual activity, we shall now 
proceed to follow it up with its further deve- 

Further cuitiva- ,0 P ment - At the outset it is, 
tion of alchemy, however, necessary to remem¬ 
ber that on the decline of Buddhism the 
vigorous impetus which its followers gave to 
literature and science was not lost to India. 
Nay, during and after the revival of Brahmin- 
ism under the Gupta dynasty and its succes¬ 
sions we have some mighty intellectual giants 
whose productions will continue to shed lustre 
as long as the Hindu nation exists. Kalidasa 
and Bhavabhiiti, Brahma Gupta and Arya¬ 
bhata, Sawkara and Ramanuja are names 
which may be regarded as the heritage not 
of India alone but of the entire civilized world, 
At the time of the Brahminic revival Bud¬ 
dhist works of acknowledged merit far from ‘ 



being cast aside were held in veneration. 
Amarasiwha in his Lexicon and Vagbha/a in 
his Ash&mgahndaya * as also the psuedo- 
VagbhaAa * commence with an invocation to 
Buddha, which has never shocked the toler¬ 
ant spirit of the Hindu. Charaka and Susru- 
ta also bear distinct impress of Buddhist 
retouching. The Buddhist Tantras became 
likewise a part and parcel of Hindu religio- 
philosophica! literature, f the subject-matter 
Buddhist aiche- °f the former was incorporat- 


mical Tantras ab¬ 
sorbed into Hindu 
Tantras. 


ed into the latter, the names 
of Tara, Prajnaparamita and 


Buddha being simply changed into those of 
Parvati and Sw a. In Rasaratnakara itself 
we have distinct indications that it is an ad¬ 
mixture of both. 


* Vol. i, p. 76. 

t Speaking- of a typical Buddhist production belonging 
to this category Burnouf observes : “ Ce morceau est ex- 

clusivement spe'culatif, et il nous offre une nouvelle preuve de 
l’alliance intirne que le syst&me des Tantras a contractee avec 
la philosophic buddhique ia plus elev<?e.’ ; (1. c. p. 543 ed. 
31844). 






lii 

It should thus be understood that: the 
works under review in this chapter are based 
upon their Buddhist counterparts; in short, 
there is no disposition to ignore the debt of 
obligation the authors are under to Nagar- 
juna, Ratnaghosha, Mam/avya and others. 

In the introduction to the first volume we 
stated : “It is to be regretted that of the seve¬ 
ral works quoted by Madhava [ on the science 

of mercury ! Rasar/ma alone 

Rasahndaya. y . 

seems to have survived to our 
days ” ( 1 . c. lxxxiii). Since then we have 
been fortunate enough to procure as many 
as three transcripts of MSS. of Rasahridaya 
by Govindabhagavat from different quarters. 
As Madhava speaks of this author in terms 
of the deepest reverence and regards him as 
“ ancient/’ * we think we should not err on the 
wrong side if we place the author some three 
centuries before his time. If our surmise be 

* Cf. Vol. i, Intro. Ixxx. 

The qualifying epithet is only applied to venerable 

fftshis of old. 








correct, he should have lived about the eleventh 
century A. D. The only personal allusion 
which the author has condescended to offer 
for the edification of posterity is that he 
wrote his book at the request of the king of the 
Kirataland, i.e., the region adjoining modern 
Bhotan. Portions of this remarkable treatise 
after a careful collation of three MSS. have 
been reproduced in the proper place. The 
worm-eaten fragmentary MS. procured from 
Benares is 386 years old. Internal evidence 
equally goes to establish the antiquity of this 
work. The author was evidently a Buddhist 
as we learn from the colophon to the Benares 
MS. (vide trans. p. 12). It is, however, 
not to be found either in the India office or 
the Nepal MS. This important omission 
is easily accounted for. It is the reluctance 
of the latter day Hindus to acknowledge their 
obligations to a Buddhist author. 

Rasarwava which has been noticed at length 
in the first volume and to which was assigned 
the 12th century A. D., as also Rasaratna- 
samuchchaya, (13th to 14th century), need 
not further arrest our attention. 


The presentation of the various treatises of 
the Tantric and intro-chemical periods under 
discussion in their exact chronological se¬ 
quence is not an easy task; in the absence of 
more definite information, we are afraid, we 
shall now and then have to hazard a con¬ 
jecture. 

The introductory lines of Books viii and 
ix of Rasaratnasamuchchaya, in which 
Somadeva is mentioned as the author of the 
descriptive part, led us to suspect that they 
are merely reproductions from a standard 
work on the subject by Somadeva, no longer 
extant.”* Our surmise has proved to be 

RasendracluWa- partially correct. We have 

manl at last been able to recover 

* 

the supposed lost work. A transcript of a 
MS. of RasendrachxWmnawi by Somadeva, 
preserved in the Library of the Deccan 
College, Poona, reveals to us the fact that 
practically all the important portions of this 
book have been woven into the text of 
Rasaratnasamuchchaya; and this gives us 
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an additional opportunity of collating many 
doubtful passages in both. But the present 
work itself does not lay claim to originality. 
It makes a candid admission that it culls all 
its materials from pre-existing chemical 
treatises/* It further puts forward the alche¬ 
mist Nandi as the inventor of the process of 
sublimation and of the Kosh/M apparatus 
(Vol. i, pp. 69 and 89). t Nagarjuna, D&ndi, 
Sambhu and the sage Brahmajyoti are also 
spoken of as sources of his inspiration. We 
get very little inkling into the personal his¬ 
tory of Somadeva, except that he was the 
ruler of a city named Karavalabhairava. The 
fact that R. R. S. lays Rasendrachu^amam 
so amply under contribution would suggest 
that the latter had become somewhat rare 
or that its contents had been well nigh for¬ 
gotten when the former was compiled. Its 
date may therefore be put down between the 
i2th and 13th centuries A. I). 

• m Wrw ( 

WTft*r u 
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Another important work of this period is 
.Rasaprakasa-sudhakara by Yasodhara. The 
author of R. R. S. in the opening lines 
mentions the names of 27 alchemists to whom 
he is beholden, among which occurs that of 
Yasodhana. We have little doubt the correct 
Rasapraktet.su- fading is Yasodhara. We 
now find that there is very 
little original matter in R. R. S., it being 
made up of citations from Rasaraava and 
the works of Somadeva and Yasodhara. We 
should not, however, be understood to retract 
the high encomiums we thought fit to bestow 
upon R. R. S. for “ its methodical and scien¬ 
tific arrangements of the subject-matter, 
which would do credit to any modern work.”* 
Its author has never laid claims to originality, 
but on the contrary has freely acknowledged 
the sources he drew upon. The student of 
Hindu chemistry, however, like a weary but 
devout pilgrim, must wind his way through 
intricate and thorny paths and feel ineffable 
joy at being able to approach the original 




* Vol. i, Intro, lxxxvi. 
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fountain undefiled. It now transpires that 
the credit for the accurate observations on the 
metallurgy of zinc (Vol. i, pp. 88 & 156) really 
belongs to Yasodhara. While the author 
of R. R. S. always scrupulously admits that 
his work is a mere compilation, Yasodhara, 
on the other hand, is anxious to let the world 
know that the processes he describes have 
been verified by experiments performed with: 
his own hands. * * Among the authorities he 
cites are Nagarjuna, DevNastra (probably 
Rasarwava), Nandi, Somadeva, Svachchhanda- 
bhairava and Manthanabhairava. As Yaso¬ 
dhara quotes Somadeva, he must have been 
posterior to the latter by at least a hundred 
years and he should therefore be placed in 
the 13th century A. D. f 



« Of. <KIW'*r 3iff WTW ’Set W I 

*3W”T fficr f% || 

vtgsrararfttflsfll such jt*it 1 
stetiaragtjThsi shYnjcfr tow. n 

f We are using a copy of the MS. preserved in the Runbir 
Library, Kitsrm'r. The readings are on the whole accurate. 
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Rasakalpa likewise seems to belong to this 


period. It is in the shape of 
a Tantra, but curiously enough 


Rasakalpa. 


it is not much troubled with consistency. In 
the opening salutation >%a, “ the king of 
mercurial lore ” and his consort ChaWika are 
reverentially bowed to—a procedure scarcely 
reconcilable with the position of a revealed 
document. The colophon at the end of each 
Chapter () claims the work to be a 
part and parcel of Rudrayamala Tantra ; at the 
same time due acknowledgment is made to the 
contributions of Govinda, the author of Rasa- 
hWdaya, Svachchhandabhairava and other 
adepts. * Towards the end the author says : 

The processes described have all been 
verified by me and not borrowed at second¬ 
hand from my teachers.” Needless to add 
here that the God * 5 'iva would not have 
been at pains in justifying the necessity of 
his production with such a timorous apol¬ 
ogy. From internal evidence it is abun¬ 
dantly clear that it could not have been 
composed earlier than the 13th century A. D. 

* E. g. 1 
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As the author has confined himself solely 
to a description of the metals, minerals and 
the processes of “ killing ” them with the 
agency of various apparatus and has not 
gone into the treatment of diseases with the 
aid of mineral preparations, he has been able 
to condense much important information 
within the narrow compass of a few short 
chapters. 

Rasarajalakshim also deserves some pro¬ 
minence here not because of its intrinsic 
worth but because of the re¬ 
ferences to previous Tantras 
and alchemists, amongst which are Rasar- 
«ava, Kakachan d fsvara, Nagarjuna, Vyarfi, 
Svachchhanda, Damodara, Vasudeva and 
Bhagabat'Govinda. We have also categorical 
mention of the purely Ayurvedic works, such 
as Charaka, Siuruta, Harfta and Vagbha/a, to 
which our author is equally indebted.* From 
the colophon to the MS. procured from 
Benares we learn that the author Vish/mdeva 


Rasarajalakshim. 


* Vide Sanskrit Texts, pp. 80-81. 





was Court Physician to king Bukka. * If 
this statement be accepted—and prima facie 
there is no reason to question it—this treatise 
must have been compiled in the latter part of 
the 14th century. Internal evidence equally 
supports this date. 


* Vide ante,, footnote, xlix. 
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Chapter III. 

C. 1350 A. D. 


We now proceed to examine the contents, 
of another series of works belonging also to 
the Iatro-Chemical period the one charac¬ 
teristic feature of which is that opium is 
recognised as an official drug in the materia 
medica portion. These may be taken to date 
from the middle of the 14th century A. D. 

Rasanakshatramulika by Mathanasiwha, 
physician to the king of Malwa, should find 
a place in this chapter. For particulars as 
to the contents the reader may consult 
p. 22. The date given by the copyist of the 
MS. is Sawzvat 1557 '*•<?• 1500 A. D. The 
work itself is therefore older. 

Rasaratnakara by Siddha Nityanatha, son 
of Parvati, comes under this 

Rasaratnakara by 

Nityanatha. category. * I he author gives 

the sources of his informa¬ 
tion and explains the object of his compila- 


* Two editions of this somewhat voluminous work have 
been published*—-one by Ganesa Chandra Ghose (Calcutta),. 
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»n in the following words : “ Whatever has 

been revealed by -Siva in Rasamava under 
the preparations of mercury; the Dfpika 
of Basainamgala on mercury ; all that has 
been said by Nagarjuna for the benefit of 
people afflicted with diseases, as also by 
Siddha Charpa^i, by Vagbha^a and Su- 
^ruta,—all these and many other treatises on 
mercury and minerals being consulted, I have, 
after 1 ejecting the drugs and medicaments 
which have become rare and difficult to pro¬ 
cure, put together [ in my work ] the essen¬ 
tial features thereof. * * * * AH that 

I have learned from my teachers and have 
been in a position to subject to practical tests 
has been incorporated into my work for the 
benefit of mankind.” In addition to the 
authorities cited above Nityanatha quotes 
from Chakrapawi and RasendrachMimam 
(ante liv). 


the other at the “ Venkatesvara Press * (Bombay). We have 
compared the readings of these two editions with the MS. 
in the Library of the Sanskrit College, Calcutta. They 
agree fairly well. 
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Rasendrachintamam will next claim our 
attention. We have before 


Rasendrachinta- 

mawi. 


us the printed copy, edited by 
Umesa Chandra Sena Gupta, 


late librarian, Sanskrit College, Calcutta, in 
which the text has been adopted, as the 
editor informs us in the preface, after colla¬ 
tion of 3 or 4 MSS. We have carefully gone 
over this edition and compared its readings 
with those of a MS. procured from Benares 
and another from the Runbfr Library, Kasmfr. 
All these agree in the main, but there happen 
to be certain omissions and additions, which 
form an interesting chapter in the history of 
interpolations in the literature of this descrip¬ 
tion. To begin with : there is a dispute over 
its very authorship. Some MSS. ascribe it 
to Dhxmdh ukanatha, disciple of Kalanatha, 
others to Ramachandra. After the custom¬ 
ary salutation there occur two couplets in 
the Calcutta edition, which are not met with 
in the Benares and Kasmfr exemplars. In 
these the author is made to justify his raison 
d'etre for undertaking his task in these words : 
“ I shall give publicity only to such processes 
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as I have been able to verify by my own ex¬ 
periments.” Such protestations have already 
been noticed more than once. * In another 
place we have : “ Those mercurial operations 
alone have found a place in my book, which 
I have been able to put to tests. Those who 
teach without being able to perform experi¬ 
ments labour in vain.” This last couplet is 
quite out of place as it hangs like a tail to a 
long extract from Basarwava arid is in fact 
conspicuous by its absence in the Benares and 
Kasmir MSS. f !■ or the second time we 
find calomel designated as Basakarpiira (lit. 
camphor of mercury; vide vol. i, p. 250). 
This preparation no doubt occurs in the older 


* Such pretentions put forth on behalf of the author, 
especially in the first person singular, lead one to suspect that 
they are later interpolations. In the Arabian alchemy Geber 
is often made to declare to the same effect:?.^. ‘‘J’ai 
experiments moim£*me tout'ce que je rapporte.”—Berthelot, 
“ La Chimieau moyen Age,” t, i. p. 338. The well known 
egoistic couplet in Susruta, Ch. i, ^ f%' 
is generally regarded as an interpolation. 

f The extract commences with s jjjfp 
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\vorks, e. g. Basamava; but it. is described 
there as the white “ ash ’’ of mercury (sveta- 
bhasma). The recipe for calomel as given 
in the Calcutta edition, however, is (juke 
different from that in the Benares and Kiumfr 
Mbo. and it is altogether wanting in one of 
the MSS. in the Calcutta Sanskrit College 
Library. We are therefore not without sus¬ 
picion that it has been foisted into the origi¬ 
nal composition. The author refers to Rasar- 
//ava, Nagarjuna, Govinda, Nityanatha, Sid- 
dha Laksh niLvara, Trivikramabha//a and 
Chakraparai. There is a lengthy colophon 
but no direct information can be derived from 
it as to the age of the author. 

Rasasara : It is a comprehensive . but 
purely chemical work dealing with 18 opera¬ 
tions on mercury; various chemical processes 
are incidentally described, a good many of 
which, however, overlap'each other. There 
does not seem to be any justification for coin¬ 
ing a multiplicity of technical jargons to 
connote each of these. But prolixity was 
never regarded in the light of a vice by the 




• iwisr^ 





alchemical writers of the middle ages either 
in India or in Europe. The contents of 
Rasasdra often remind us of a poem on 
alchemy by George Ripley, canon of Brid¬ 
lington in Yorkshire (b. about 1460), of 
which Rod well says :— 

44 But we cannot point to a new fact which he 
elucidated. He divided all chemical operations 
into twelve processes—calcination, dissolution, 
separation, conjunction, putrefaction, congelation, 
cibation, sublimation, fermentation, exaltation, 
multiplication and projection. Several MS. copies 
of his poem exist in the British Museum, bound up 
with copies of the works of Roger E$acon and 
earlier writers. Here is a specimen of his rugged 
rhymes :— 

The first chapter shall be of natural Calcination ; 

The second of Dissolution, secret and phylo- 
sophycall; 

The third of our elemental! Separation ; 

The fourth of Conjunction matrimonial! ; 

The fyfth of Putrefaction then followe shall; 

Of Congelation Albyficative shall be the Sixt, 

Then of Cybation , the seaventh shall follow 
next.” * 

* Vide “ Birth of Chemistry/’ 

1 ' n ‘ 

fc:. 
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The author, Govindacharya, as a devout 
Hindu, begins with his adoration of JTiva and 
Vish/m and tells us at the outset that his 
treatise is a compilation and epitome based 
upon standard works on the subject and the 
contributions of the adepts. We have every 
reason to be thankful to him for the many 
hints he throws on the sources of his infor¬ 
mation. Of surpassing interest is his decla¬ 
ration that for a knowledge of certain pro¬ 
cesses he is indebted to the Buddhists of 
Tibet.* This must be taken to mean that 
the cultivation of alchemy had become neg¬ 
lected and almost forgotten in India proper 
and the earnest searchers for this lore had to 
repair during the time of our author to Tibet. 
Confirmatory evidence to this effect is equally 

4 ? ui TTg! bramfar wfiEtsifamfa*: i 

Towards the close of his work the author again acknowledges 
his obligation to the Buddhists. 

*Tf ct*TT ^TcqfT **T*TK: am) I 

We have in our possession five transcripts of the MSS, 
of Rasastira procured from the Libraries of Kasmir, Tanjore, 
l lwai, Madras and the I emple of the Goddess Kfilf, at 
Ramna, near Dacca, Bengal. 
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“^mrnished in the colophon to Rasahrzdaya 
(trans. p. 12). During the de'cadence of 
Buddhism and the corresponding ascendancy 
of Brahminism in .Bengal, say about the 
nth to 13th centuries A. D., this branch of 
science also found a safe retreat in the land 
of the Kiratas as we have already seen. 
Burnell, under the influence of his precon¬ 
ceived notion, namely that Indian alchemy 
owed its origin to the Arabs, very naively 
remarks : “ By Bauddluis he (the author) 

probably means the Muhammedans {cf. the 
vernacular Malayalam use of the word), 
though studies'of this nature were much pur¬ 
sued by the later Buddhists.” * 

Some idea of the date of Rasasara may 
be formed from the fact that there is mention 
of opium in it. But our author was evidently 
quite in the dark as to its origin ; for, says 
he : “ There are 4 different kinds of poisonous 


* Catalogue of the Tanjore Palace MSS. pt. i, p, 7 °. 
Burnell draws his conclusions from the reference to Buddhists 
in the colophon ; but we have quoted above another passage 
in which distinct mention is made of the Buddhists of t ibet. 
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ea-fish, and it is from their foam that 4 diff¬ 
erent kinds of opium are derived, namely, 
white, red, black and yellow ; while others 
maintain’ that it is derived from the foam of 
the snake and it is very properly used for 
chemical operations,” * e. —killing and 
fixation of mercury. From the context 
it is, however, doubtful if the narcotic drug 
is really alluded to here. But independently 
of the use of this term we may safely place 
this* work in the 13th century A. D. 


tiki : f^r ?r 

^TRT^Tt ftif *?T^f%ft*raf 1 
W — ^<0 xT ^ 1 

qlclW ^ §T*1IW =3r I 

frofagrTtf ft* 1 

The Sanskrit word for opium, “ahiphena,” lit., foam of 
the snake, is of modern date. It is generally held that this 
word has been Sanskritised from the Arabic (; aphiyun.” 

These indentical distichs also occur in the commentary on 
Sarngadhara by Ad/tamaUa with the additional line, iqjqgj; 
(^T^ 3 Pf:) ’sffcfesfa:, namely, it is the milky juice of poppy; 
proving that during the time of the latter its real origin was 
known, at the same time its supposed origin was not dis¬ 
believed. 
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tirngadhara-sawgraha—a compilation by 


Sarngadhara : its peculiarity is that it is based 
upon the Ayurvedas (Charaka, etc.) on the 
one hand and the Tantric chemical treatises 
on the other. In the chapter on the purifi¬ 
cation and incineration of metals, 7 of these 
are recognised, but strange to say there does 
not occur any mention of zinc. Later on, 
9 metals are named including two alloys, 
brass and bell-metal, after the 9 planets, the 
significance of which will be discussed in the 
proper place. 

The date of Sarngadhara can be ascer¬ 
tained with accuracy, as besides this medical 
compendium he is the author of the Pad- 
dhati, a voluminous miscellaney, containing, 
with other matters, a poetical anthology. 
The author dates his work in samvat 1420 
or A. D. 1363. The name of the author’s 
father is Damodara and that of the grand¬ 
father Baghavadeva. The latter was highly 
considered by Baja Hammira, the Chauhan.* 

After the sack of Chitor by A!la-ud~din in A. D. 1303, 
Mewar was occupied by the garrisons of Delhi. Hammira 
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is a big commentary on this work by 
AV/zamalla, whose ancestors settled in the 
city founded by Hammfra.* 

Rasendrasarasaragraha : The author, 

Gopalakmh«a, begins by admitting that his 
treatise is a mere compilation based upon 
many Tantras, though he mentions by name 
only two, namely, Rasamanjarf and Chan- 
drika. Special stress is laid on the therapeu- 



recovered his ancestral throne and during 1 his prosperous 
rule of sixty-four years (1301-1365) and that of his succes 
sors arts and literature found liberal patrons (vide Tod's 
Annals of Rajastan. ) I he court of Hamrmra attracted 
another distinguished physician named Saugata Siwha as 
we gather from the colophon to a noted recipe, 

<?rii 

* A '^amalla gives an account of his family. His Grand¬ 
father was one Chakrapa«i, not to be confounded with the 
celebrated medical author of Bengal (Vol. i, Intro, liv) 
and he himself was attached to the court of a ruler named, 
jaitrasimha, whose capital Hastikantapuri was situated on 
the river Charmawvatf. We reproduce in the next page 
the text which is somewhat corrupt from the copy preserved 
in the Library of the Sanskrit College, Benares. 
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efficacy of mineral preparations. * Like 
Kasendrachintarnam it assigns a minor place 
to the ancient Ayurvedic method of treat¬ 
ment by kashayayoga, i. <?., by herbs and 
simples • as far as the knowledge of chemi¬ 
cal processes goes, it must be held inferior 
to the former. Numerous medicinal recipes 


« # « # 




^ # * fNrcstSr ?) (fWgrft) ^riNrirarrc: i 
utt vnfta 

s^tHr SR Tim'WT I 

^p?fer: 

^TTcft vq: \\ 

flsri ^nWbirmt- ^ n^nfSc4t i 

*rrer*r§*r tifynw. iRflfw n 

{r For a description of some of these vide “journal des 
Savants.” April 1898. 
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agree word for word with those in Rasendra- 
chmtamaw, which only proves that both have 
drawn on a common stock. There is no 
question of the one borrowing from the other, 
as internal evidence proves that both belong 
to the same period. Abhayananda Gupta in 
the preface to his edition says “ There is a 
tradition to the effect that Gopak Kavibfm- 
shawaof Dakshka Banga is the compiler of 
this book ; but this can scarcely be accepted 
US he lived not long ago.” Again. “Its com- 
mentator, Ramasena Kavmdramaw (author 
of Arthabodhika) was court physician to 
Nawab Jafter Ali Khan of Bengal (Mirjaffer) 
some 200 years ago.” Ramasena himself 
quotes from 3 commentaries of this book ; 
hence it was recognised as of some decree 
of importance at that/time and must have 
been composed long before. This work is 
very popular in Bengal and is a vade mecum 
of the local Kavirajas. 

Rasendrakalpadruma is another work of 
tins period. It deals chiefly with mineral 
preparations and is a mere compilation from 
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fRasarwava, Rasamangala, Ratnakara, Rasa- 
mrzta and Rasaratn asamuch c h ay a ; the nu¬ 
merous citations with which it is replete are- 
of some use in correcting many doubtful read¬ 
ings in these latter. Our MS. is incomplete,, 
the first few couplets and the sequel being 
lost ; for the opening lines of the work see 
Aufrecht’s Catalogue of the Bodleian Library,. 
MSS., pt. i., p. 321. 

Dhaturatnamala : This epitome is devot¬ 
ed exclusively to short processes of killing 
metals and minerals. Six metals are recog¬ 
nised at the outset, namely, gold, silver, cop¬ 
per, lead, tin and iron as in the ancient works; 
but strange to say later on kharpara , * which 
is the mineral calamine, is taken as synony¬ 
mous with jasada or zinc. We have before 
us a MS. procured from Benares. It is full 
of corrupt readings. The copy noticed in 
the Bodleian Library Catalogue seems to be 
more correct. From the colophon in the 
latter we learn that the author is one Deva- 
datta of Gujarata, but in the Benares exemplar 

* Vol. p. 158. 






this portion has been coolly tampered with, so> 
that this poor compilation may be palmed 
off as an integral part of a Sawhita of 
tht, Aivinlkumaras, the divine physicians, and: 
thus entitled to the respect due to revelation. 
This work cannot be placed earlier than in the 
14th century. Here we have a serious side¬ 
light into the hist.o*r? of literary forgeries. 
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Chapter IV. 

MODERN PERIOD. 

1500—1600 A. D. 

We have now arrived at what may be 
termed the modern perio4 in Hindu chemis¬ 
try and materia medica. The characteristic 
of this period is that over and above opium, 
we have some other foreign drugs incorpo¬ 
rated into the materia medica. By the 
beginning of the 16th century A. D. the 
Portuguese had fairly established themselves 
at Goa and some other parts of India, x and 
as a result of intercourse with them, that 
dreadful scourge—the venereal disease -—had 
made its appearance. Sanskrit medical 
treatises from the Charaka and SuiTUta down¬ 
wards and ending with Aarngadhara are silent 
about this malady though they give fairly 

* The political influence of the Portuguese as early as 
1 S 33 A* £). evident from the fact that Sultan Bahadur, 
king of Gujanita, entered into a treaty with them arid through 
their assistance raised a force of 6,000 Abyssinians ‘ VI em* 
oirs of Humayun 











accurate descriptions of diseases of the geni¬ 
tal organs ( ). But syphilis had now 

to be reckoned with and a new name had to 
be coined for it. Accordingly we find Rasa- 
pradlpa, one of the standard works of this 
period given to Tantric method of treatment, 
prescribing calomel and chobchim (China 
root, Smilax China, Linn.) for what is now 
termed for the first time Phirahgaroga or the 
disease of the Portuguese. According to 
Fliickiger and Hanbury “ the use of this 
drug as a remedy for syphilis was made 
known to the Portuguese at Goa by Chinese 
traders about A. D. 1535.” Thus from an 
independent source we can arrive at the 
approximate date of Rasapradipa. This 
work also gives us a detailed process for the 
preparation of mineral acids by distillation 
which is here termed $a??zkhadrava.ka (lit. 
a solvent for conch shells) and is described 
as “ endowed with the property of dissolving 
metals.” It is thus evident that the use of 
mineral acids as a solvent for metals was 
unknown in India before this time A A very 

* Vide Note on mineral acids, vol. i, p. rS5< 
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noteworthy circumstance in connection with 
this is that the Bhavaprakasa, which is pos¬ 
terior to RasapracHpa, is silent about szm- 
khadravaka, which had come to be prescribed 
by this time as a favorite remedy for indiges¬ 
tion and derangement of liver and spleen ; 
the solvents being borax, treacle, etc.—(cf. 
vol. i, p. 130). In the Bhavaprakata among 
the acids we have only the juices of acid 
fruits. This is only another instance of the 
danger one is liable to incur by drawing 
inferences from argiimentum ex Silent im. 

Rasakaumudi is another compilation be¬ 
longing to this period and as far as its con¬ 
tents go it is comparable to Rasapradipa in 
many respects , both opium and mineral 
acids are prescribed. From the colophon in 
the Calcutta Sanskrit College Library MS. 
we gather that the author is a physician 
named Madhava. Curiously enough he is 
often confounded with the celebrated Madha- 
vakara, the author of the Nidanasawgraha, 
who preceded the former by some 8 or 9 
hundred years. 
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The next work which should now claim 
our attention is the well known Bhavapra- 
kasa of Bhavambra. It is a voluminous 
compilation in which the Ayurvedic method 
of treatment has been mainly adopted and 
as such ample citations are given from the 
Charaka, Surnita, Vagbha/a, Harita, VWnda 
and Chakrapam. But the Tantric remedies 
■could not altogether be given a wide berth 
and accordingly one or two chapters have 
been devoted to mineral preparations; but 
these have been borrowed chiefly from Rasa- 
pradipa, Rasendrachintamazzi, *S'arngadhara 
and other standard works. Bhavamisra has 
been scrupulously candid in his acknowledg¬ 
ments to the various authorities quoted ‘by 
him. Phirangaroga is mentioned as also its 
treatment with the help of calomel and chob- 
chini. The author lived about the time of the 
Emperor Akbar and evidently in that part of 
India which is now known as the United Pro¬ 
vinces and it is not to be wondered at that 
Mussulman influence is discernible in his book. 

We conclude our survey of this period 
with the notice of a remarkable production 


ixxx 

^ ' Entitled Dhatukriya or “ operations with me¬ 
tals ; it is In the shape of a dialogue be¬ 
tween d’iva and Parvatl; in short, it pretends 
to be a part and parcel of the Ruclrayamala 
Tantra. » The work cannot be placed earlier 
than in the 16th century A. D., as it contains 
reference to the country of the Phirangas 
and to Rum a, the Arabic name for Constan¬ 
tinople. For the first time we come across 
the very appropriate term dahajala (lit. burn¬ 
ing water) coined to denote sulphuric acid. 
The information about the metals is of a very 
meagre and poor description and it has been 
needlessly spun into an inordinate length. 
The author evidently considers it a pious 
fraud to make such statements as follow 
emanate from the mouth of diva himself:— 

“ By using coins made of imitation gold one 
can carry on exchange . . . and thus enrich 

oneself.” 


& We have in hand transcripts of two MSS.—one from 
the Library of the Maharaja of Ulwar ; the other named 
somewhat differently, Dhatumafijarf, from Benares. They 
agree very closely. 
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le curious reader who is referred to the 
translations of the selected portions of the 
text given elsewhere will not fail to recollect 
similar passages in the Leyden Parchment 
where the dishonest goldsmith gives nu¬ 
merous recipes for " augmenting gold.”* 
fraudulent attempts in the direction of 
palming off alloys of base metals, possessing 
bright, yellow lustre, for gold, have been 
made in all ages and in all climes (cf 
extracts from Kasarwava, Vol i, p. 74). 

Arkaprakfha or a treatise on the prepara¬ 
tion of medicinal tinctures and essences 
should also find a place here ; f its authorship 
is ascribed to Bivawa, the mythical king of 
Ceylon. The contents of the work, however, 
leveal its date. For instance, mercury, 
treated with Sawkhadravaka, is prescribed 
as the remedy for " Phirahgaroga” (syphilis). 

Ben helot: Collection des Alchimistes grecs ” (trad. 

P- 2 ^7). Chiinie au Moyen Age," t. i p. 31. 

i There is a Calcutta edition published by Gane.sa Chandra 
Chosha; we have compared it with a MS. procured from 
the Sanskrit College, Benares. They agree remarkably 
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mm also is prescribed; while the term 
yasada is used to indicate zinc. As a distilling 
apparatus a tinned copper vessel is recom¬ 
mended. Mahommedan influence is distinctly 
discernible in this hybrid production. The 
very title of the book is no doubt Sanskritised 
from the Persian arrak (essence). 

It is unnecessary to proceed further. We 
have before us the MSS. of Rasamanjarf by 
Salinatha, of Rasara^jana, of Gandhaka- 
kalpa (a Tantra), of Rasarwava (quite dis¬ 
tinct from the standard work bearing the 
same title,) of Rasaratnakara (altogether diff¬ 
erent from that of Nityanatha) and several 
others. As all of these repeat ad nauseam 
the processes already described, we tefrain 
from examining their contents here. 
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Chapter V. 




INDIGENOUS ORIGIN OF INDIAN 
ALCHEMY. 

The reader who has been able to follow us 
throughout with patience will not have been 
slow to recognise that alchemy in India has 
been developed all along on independent 
lines. Its origin and growth are interwoven 
with a phase of religious activity—the out¬ 
come of purely indigenous traits—-which has 
been discussed at length in chapter i. 

The only instance in which we find some 
allusion to adepts outside the pale of Hindu 
institutions occurs in Rasaratnasamuch- 
chayaA But the term Mlechchha used there 
is a generic one applied indiscriminately to the 


Vide V ol. i, Sans, texts, p. 56, a vari- 
ant in the Poona edition has which must be 

rejected as both the Benares and Kasmir MSS. accept the 
former. 
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»yakas, the Yavanas (Greeks or Bactrians),. 
the Chinas (Chinese), etc. The Hindus have 
never been shy of acknowledging their obli¬ 
gations to the Yavanas ; Varahamihira for 
instance expresses his admiration for the pro¬ 
ficiency of the latter in the field of astro¬ 
nomy and would gladly learn at their feet.* 
In the Mahabharata again we find the ser¬ 
vices of the Yavana architect, Purochana, 
requisitioned. We have not, however, come 
across a single passage, which may be con¬ 
strued into implying a hint to alchemists in 
the West. That the term Mlechchha in 
R. R. S. really refers to the Kiratas is evident 
from the colophon to Rasalm’daya. f 

Those scholars who have hitherto main¬ 
tained that Indian alchemy is of exotic ori¬ 
gin, have, we are afraid, done so on a priori 


* f? JnRmg SB*?*, sfrofae i 

f Sans, texts, p. 39; there the four castes ( ) are 

distinctly mentioned and the kiratas evidently included under 
theMlechchhas. 
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grounds. Indeed the frame of mind which 
they have brought to bear upon this subject is 
not calculated to lead to a judicial and dis¬ 
passionate verdict. The fact that the Hindus 
are indebted to the Greeks for substantial 
improvements in their astronomy is too often 
urged whenever it is necessary to support 
such a view. * There is, however, very little 
affinity in the >mode of growth of alchemy 
in India and of its congener in the West. 
The progress of magic, witchcraft and 
alchemy can be traced from the Atharva- 


* Of- “ I* was > however, Greek influence that first infused 
a real life into Indian astronomy. This occupies a much 
more important position in relation to it than has hitherto 
been supposed ; and the fact that this is so, eo ipso implies 
that Greek influence affected other branches of literature as 
well, even 'though we may be unable at present directly to 
trace it elsewhere.” Weber: Hist. Sans, Lit. ed. 1892, 
p. 251. In justice to Weber, however, we should quote here 
his views on the independent origin of Hindu medicine,- 
namely, ‘‘the weights and measures to be used by the phy. 
sician are expressly enjoined to'be either those employed in 
Magadha or those current in Kalinga; whence we may 
fairly presume that it was in those eastern provinces, which 
never come into close contact with the Greeks, that medicine 
received its special cultivation.”—p. 269. 
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vedas onwards to the later Tanfras according: 
to the laws of evolution without any breach 
of continuity. 


One of the most favourite doctrines of the 
neo-Platonists was that the metals were 
engendered in the womb of the earth under 
the influence of the planets. According 
to Olympiodorus (5th century A. D.) lead 
is begotten by Saturn, “electrum ” * by 
Jupiter, iron by Mars, copper by Venus, tin 
by Hermes, gold by the Sun and silver by 
the Moon, f Now, such a fascinating astro¬ 
logical belief was pre-eminently calculated to 
appeal to the Hindu instinct, especially as 
there was a “ commercial and lively intellec¬ 
tual* intercourse,” to quote Weber’s own 
words, between Alexandria and the West 
Coast of India. Varahamihira’s Vrz'hatsaw- 


* Arr alloy of gold and silver was known by this name. 
Later on it disappeared from the list of metals, tin being 
assigned to Jupiter, and mercury to Hermes. 

f The influence of the astral bodies on the production of 
the metals can be traced to Proclus’ commentary on the 
Timseus.—Berthelot: a Les origines de l'Alchimie p. 49 
also Coll. des. Alch. Grecs. trad. p. 100. 
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hita, if anything, is a repertory of astrologi¬ 
cal notions. In vain do we look even there 
for any such chance and solitary reference.* 
The alchemical literature of India is equally 
silent about it. t True it is there are two 
metals which are often designated as the sun 
and the moon respectively, namely copper 


❖ Chapter xvi of this work treats of f ' countries, people 
and things belonging to the domain of each planet.” Among 
sundry other things " the Sun is the lord of gold and fire.” 
Thousand and one articles are said to be presided over by 
the Moon, Mars, Mercury, Jupiter, Saturn, Venus, Ra.hu and 
Ketu ; but nowhere is there any connection between the 
planets and the metals. Vide Kerri’s trans., pp. 97—101. 

t The mythical origin of some metals is given in the Pura- 
nas ; but no reference to the astral bodies is to be found. 
Thus silver originated from the tears of the God Siva, copper 
from the semen of the God Kartikeya, lead from the semen 
of the Snake God V&suki, iron from the different parts of the 
body of the demons called Lomilas ; and gold from the 
semen of the God of fire. Some vague and remote con¬ 
nection only can be established between this sort of nomen¬ 
clature and that of the old Greco-Egyptian alchemists. 
According to the latter mercury is sometimes designated as 
the semen of Hermes ; whilst in the Tantras it is the semen 
of Siva Vide “ Intro, a l’llude de la chimie des 

anciens,” p. ii. 





lxxxviii 

and silver. * But this has nothing to do 
with the planetary generation of these 
metals. In the imagery of the Sanskrit 
poet the crimson tint of the rising sun and 
the pale white lustre of the moon are com¬ 
parable to the colour of copper and silver 
respectively. 

The old Greek writers repeatedly refer to 
the mystic relationship between the seven 
planets and the seven metals. In the Sans¬ 
krit literature, however, beginning with the 
Suvruta and coming onwards to Rasaratna- 
samuchchaya, we invariably find six metals 
recognised, alloys being rigorously excluded 
from the list and regarded simply as “ arti¬ 
ficially made.” t It is only in the Sarnga- 
dhara and other later works that we find 
seven metals enumerated ; J but this author 

* ’tf* and other synonyms are as a rule applied to 
copper but rarely to gold, 
f Vide Vol. i, pp. 48, 72 and 127. 

t (^K) brass being taken as the additional metal ; zinc 
was evidently unknown to Sarngadhara. 

faiirn: . . . . i 
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^ The Arabs who adopted many of the 
Greek doctrines of alchemy also represented 
the seven metals by the seven planets. In 
fact it was through the medium of the Arabs 


* “ Kawsya ” (bell-metal) and “ Vwttaloha” or “ Var 
taloha” (c/'.*—Vol. i. p. „ 4 > makeup the number. R 4 hu 
and Ketu are the two mythical planets . they are in reality 
it ascending and descending nodes in the ecliptic. R,ihu is 

supposed to cause the eclipse of the sun and the moon by 
swallowing it up. J 

Sarngadhara stops here, but his prolix commentator, Ad ha. 
rnallasuppl.es the deficiency by making copper stand for 
the Sun, silver for the Moon, brass for Mars, iron for 
Saturn, gold for Jupiter, tin for Venus, lead for Mer¬ 
cury and bell-metal and vartaloha for Rahu and Ketu 
respectively. 


It will also be noticed that lead is here represented by Mer- 
cury ; but in the Hindu alchemy mercury always stands as 
the visible manifestation of the God .Siva, it being generated 
from his semen, hence the name given to it. 
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and the Jews that a knowledge of the Greek 
sciences including alchemy filtered to the 
European nations during the middle ages.* 
We have already seen that Rajputana had 
been overrun and even occupied for a brief 
period by the Mussulman conquerors shortly 
before the time of Sarfigadhara and it is 
reasonable to suppose that he had gleaned 
some astrological notions from that quarter. 

We now advert for a moment to the main 
question of the connection of the com¬ 
paratively modern and scientific phase of 
Hindu astronomy with the science of Alex¬ 
andria. Although it is admitted by all 
those who are entitled to speak with autho¬ 
rity on the subject that the Hindus borrowed 
from the Greeks and thus improved upon 
their older system, many points have yet to 
be cleared up. Professor Whitney who has 

* “ C’est par rintermtfdiaire des Merits arabes et h<?breux 
que la plupart des connaissances scientifiques des Grecs en 
rnathgmatiques, en astronomie, en physique et en m^decine, 
ont 6t.6 transmises au moyen age occidental; les Merits Grecs 
proprement dits n’ayant guhre connus directement avant 

la Renaissance.”—" La Chimie au Moyen Age,” T. i, p. 229, 





carefully studied the subject is struck with 
the circumstance that the Suryya and other 
Siddhantas bear resemblance to the system of 
Hipparchus rather than that in the Syntaxis.* 
In other words the transmittance of astrono¬ 
mical knowledge must have taken place 
before the time of Ptolemy. Now the period 
of lively intercourse is precisely that covered 
by the age of Ptolemy and that of his followers, 
and yet the Indian astronomers seem to be 
unaware of his teachings,f 


* Intro, to " Siiryyasiddhanta ”. We find from Ptolemy 
that the observations of Hipparchus extended from B. C 162 
to B. C. 127. Ptolemy flourished at Alexandria in the second 
century A. D.. under the reigns of Adrian and Marcus 
Aurelius. 

This was also pointed out long ago by Colebrooke, e. g. 
‘'The whole cluster of astronomers mentioned by Brahma 
Gupta must be placed in the interval between the age of 
Hipparchus, and possibly that of Ptolemy.’'—Essays, 
pp. 411—412. 

t Aryabhata composed his treatise “ Laghvaryabhafti- 
yam," in 496 A, D„ and Varahamihira his *' Pawchasid- 
dhantika ” about 55 ° A. D„ But these astronomers (Sorrowed 
from the much older treatise entitled tl Romakasiddhdnta'' 
ascribed to Srfsena, and Paulisasiddhanta (vide Thibaut's 
Intro, to Pafichasiddhanfcik&, x^vii—xxxvi). 





xcii 

This mystery has never been elucidated; 
Dr. Thibaut’s arguments are ingenious, but, 
we are afraid, by no means convincing. * 
Indeed in the purely mathematical sciences 
the Hindus far excelled the Greeks of the 
Alexandrian school. Aryabhata’s know¬ 
ledge of algebra was superior to that of 
Diophantus and as for arithmetic it is 
generally acknowledged to be of Indian 
origin.f 

I he last word on the subject has yet to be 
said and it is doubtful if this dark recess will 
ever be illumined. In the meantime it would 
be better to hold our judgment in abeyance. 
At best we can only launch into hypotheses 


* L. c., pp, Ii and liiL 

t Cf. Colebrooke : “ Admitting' the Hindu and Alex¬ 

andrian authors to be nearly equally ancient, it must be 
conceded in favour of the Indian algebraist, that he was 
more advanced in the same.”—Essays, ii, 429. Again, 
“in the whole science he [ Diophantus ] is very far behind the 
Hindu writers/* ibid, p. 438. 

Kaye has recently questioned the priority of the claims 
of the Hindus ; Vide j. A. S. B. iii [N. S.], July, 1907. 
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or indulge in dogmatic assertions. * 


* One who approaches this subject should divest himself 
of prepossessions or the “ bias of patriotism ” as Herbert 
Spencer puts it. A very agreeable feature in this contro¬ 
versy is that those who are most competent to speak with 
authority are extremely modest, nay diffident in giving ex¬ 
pression to their views. YVoepcke in his masterly memoir 
“on the propagation of the Indian numerical symbols ” 
says:—‘ 4 La solution parfaite de ces problems ne r^sulterait 
que d’une connaissance tellernent complete des £v£nements 
et de leurs phases, qu’il faut it peu pubs renoncer & jamais 
l’obtenir. D'un autre c6te, remplir les vides par des hypo¬ 
theses arbitrages ou precon^ues serait livrer I'histoire des 
sciences eux hasards et au dogmatisme des inspirations indi- 
viduelles.” “Journal Asiatique ” (1863). 

Lassen whose modesty is only equalled by his profound 
scholarship observes “ Es ware sehr wunschenswerth, dafs 
ein mit der gehorigen kenntnifs der Sanskritsprache aus- 
geriisteter Kenner der Mathematik und Astronomie es 
unternShme, aus diesen vorhandenen Hulfsmitteln die 
Liicken unserer Kenntnifs auf dieseni Oebiet des Indischen 
Alterthums auszufullen ; fur jetzt mufsen wir uns darauf 
beschranken, die hauptsachlichsten Ergebnifse der bisherigen 
Untersuchungen zusammenzustellen.” *' Indische Alterthums- 
kunde. ” Vol. ii. p. 1150 ; ed, 1874. 
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SOME NOTED INDIAN ALCHEMISTS 


AND THEIR WORKS. 

Aufrecht in his, notice of the MS. of Rasa- 
ratnasamuchchaya, * evidently from a mis¬ 
taken notion that the pursuit of chemistry 
was unknown in ancient India, goes some¬ 
what out of his way in asserting that the 
names of the 27 alchemists, mentioned in 
the beginning of that work, t are mostly 
apocryphal. We have, however, positive 
proofs that these personages far from being 
evolved out of the imagination of the author 
existed in real flesh and blood and contri¬ 
buted not a little to the progress of chemical 
science. Thus we read in Rasaratnakara of 
“ chemical operations performed by Maw/a- 
vya and also find Ratnaghosha taking part 
in a dialogue on certain processes, j Ya«>- 
dhaia, again, is the author of the compre- 
hensive w ork named Rasaprakasasudhakara 

* Catalogus CatalogQYum ., ii, p. 116. 
f Vide Vol . i, p. 77. 
t Eng. trans.ipp. 6-—8. 
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ich we have noticed at some length in the 
present volume. Vyid'i is a prominent name 
both as a grammarian as well as a chemist. 
The Garu^apurawa quotes him as an autho¬ 
rity on gems.* Nandi, as we have already 
seen, is distinctly referred to by Somadeva as 
the inventor of the kosh/Af apparatus and of 
the process of sublimation, f 

There are, indeed, a great many names 
scattered throughout the mass of chemical 
and medical literature, some of which have 
been handed down to posterity, sometimes 
on account of the important processes they 
invented and sometimes, again, because of 
the efficacy of the metallic preparations 
which they introduced. Thus in Rasendra- 
chintamam we come across the name of 
Siddha Lakshnmvara. The names of the 
sage Brahmajyoti, Manthanabhairava, Sva- 
chchhandabhairava and Gahananandanatha 
have in this manner been rescued from obli¬ 
vion. Most of these were Buddhist monks. 


* safest Jit? fx fast swng: i 

f Intro., Iv. 
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^ «3§tvadasa in his commentary on Chakraparei 
quotes besides Patafijali, Bhavyadattadeva as 
an expert on iron preparations. We give be¬ 
low the names of some of the authors and their 
works over and above those already noticed. 
It is scarcely possible to submit an exhaustive 
list. 


Name of the Author. 
Anandanubhava 
Balabhadra 
Bhojadeva 
Chandrasena 
Charpa^a 
Dhanapati 
Garu^/adattasiddlia 
Gorakshanfitha 

(Unknown.) 

(Unknown.) 
Harihara 
TCahkali 
Kapall 
Kei’avadeva 
Mai lari 
Narahari 
Ram a raj a 
(Siddha) Bhaskara 
(Siddha) Pra^anatha 
/Srinatha 
Trimallabha/T'a 
Vaidyaraja 
Vandimijrra 
Vlisudeva 


Name of the work. 
Rasadipika. 

(Unknown). 

Rasaraj am r/ganka. 
Ras ac h a n d ro da y a. 
Charpa^asiddh an t a , 
Divyarasendrasa ra. 
Rasa rat n avail. 

G o r ak shasa m h i t a. 

Bauddhasarvasva. 

Rasejrvarasiddhanta. 

Rasavi^vadarpana. 

Rasakankali. 

Rasa raj a m ah od ad h i. 
Yoga rat mikara. 
Rasakautuka. 

R a s a y o g a m u k t av a 1 1 . 
Rasaratnapradipa. 
F<ase n dr.i bhaskara. 

Ras ad Ip a. 

Rasaratna. 

Rasadarpa//a. 

Rasakashayavaidyaka. 

Yogasudhanidhi. 

Rasasarvesvara. 





Tbe Tantric Period 

0Continued% 

Chemistry in Rasaratnakara 
of Nagarjuna. 

[ In the rendering of Rasaratnakara of Ntigfir- 
juna and other Sanskrit texts we have often given 
only free translations. Such passages as are 
unnecessary repetitions or are not of sufficient 
interest to the general student of the history of 
Chemistry have been left out ] 

CHAPTER 1. 

* I shall now speak of the purification of the 
important rasas* (minerals). 

What wonder is it that rajavarta digested with 
the juice of Acacia sinsa converts silver of the 
weight of one gunja into one hundred times its 
weight of gold of the lustre of the rising sun ? i 


Regarding rasas see Vol. I, p. 79. 
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What wonder is it that yellow sulphur, purified 
with the juice of Butca frondosa, converts silver-ip to 
gold when roasted thrice over the fire of cowdung 
cakes ? 2 

What wonder is it that calamine. roasted 

thrice with copper converts the latter into 
gold ? * 3 

* These laconic recipes all refer to the floating mass of traditions 
current at the time of the author on the transmutation of the base 
metals into gold. As they are of a fragmentary and disjointed 
character, the meaning is not always clear. Recipe 3 also occurs 
in Ras&rtfava; vide Vol. i, pp. 70-71. Various ingenious methods 
were resorted to for debasing gold or making an alloy, which 
would mimic the appearance of this metal. Silver, copper, lead, 
zinc and mercury were often made into an amalgam, and the latter 
rendered c ompac t and coloured yellow with the aid of orpiment. 
No wonder that the law-books prescribe several penalties On the 
fraudulent debasers of the precious metals. Thus according to 
Mann " the king shall cause a goldsmith, who behaves dishonestly, 
the most nocuous of all the thorns, to be cut to pieces with razors/* 
IX, 292. 

The reader who feels interest in this subject may consult Berthe- 
lot’s *' La Chimie au moyen Age,” t. 1. pp. 31 it seq. t where will 
be found several recipes for augmenting gold aurum plurimtim 
facere } or for the ,f fabrication of gold.” One example may be cited 
.here. Take gold, copper and mercury, make an amalgam of the 
whole, afterwards add sulphur, orpiment , u sandarac”(a kind of resin) 
and the bile of the vulture &c. The author of the recipe thus 
concludes:—“ Thou wilt now discover a secret, which is sacred 
and worthy of praise** (1. c. p, 35). 
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What wonder is it that cinnabar digested 
several times with the rnilk of the ewe and the 
acids* imparts to silver the lustre of gold glowing 
.as saffron ? 4 

Digestion [of minerals] is to be effected 
in the decoction of Dolichos uniflorus > Paspalum 
scrobiculatum , the urine of man and the acid juices 
•of [the fruit of] ratan ( Calamus rotting) and after¬ 
wards with the addition of the alkalies (soda, borax 
ike.) The operation of roasting is to be performed 
thrice.— Cf. the process of Rasaratnasamueh- 
chaya (R. R. S,), Bk. ii, 67-68 in Vol. i, p. 83 . 

What wonder is it that the pyrites macerated 
in the juice of Musa sapientum and in castor 
-oil and clarified butter, and placed inside the 
bulb of Arum campanulatum and roasted [in a 
-closed crucible] undergoes perfect purification y + 6 

Chapala and other minerals, being macerated 
in the juice of the lemon for 3 days, become 
purified. Gold being smeared with the 5 earths, 
the ashes and salts J and roasted, undergoes 
purification. 12 

* Vegetable acids are meant here. Vide Vol. i, p. 128. 
f Here extraction of copper from the pyrites is no doubt meant. 
Cf. R. R. S. Bk. ii, 89-90 ; vide Vol. i, p. 84. 

{ Cf. R. R, S, Bk. x, 71, 85 ; vide Vol. i, pp, 128-129. 
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Silver alloyed with lead and fused with ashes 
becomes purified.* 13 

Lo ! it is not to be wondered at that copper, 
melted with the alkali derived from the earthf 
and the milk of the ewe, clarified butter and 
one-sixteenth of its weight of oil, will become 
pure like the crescent of the moon. 14 

Verses 23-25 : Extraction of the essence of 
vaikranta : exactly the same as in R. R. S. Bk- 
ii, 71-72. Vide Vol. i, pp. 88-84. 

Verses 25-30 : Have reference to the extraction, 
of copper from makshika and tapya (varieties of 
the pyrites). They agree in all essentials with 
Rasiirwava, Ch. VII, 12-13. Vide Vol. i, p. 70. 

Verses 31-32: Extraction of zinc from cala¬ 
mine. Cf. R.R S. Bk. ii, 163-164. Vide Vol. i,. 

p. 88. 

Verses 35-36: Exactly the same as in R. R. S. 
Bk. ii, 103-104. Vide Vol. i, p. 85 . 

Verse 37 : Essence of darada, i. e. extractioa 
of mercury from cinnabar by distillation. Cf. 
R. R. S. Bk. 1, 89-90. Vide Vol. i, p. 78. 

* Refers to cupellation. Cf. Rasarnava in Vol. i» p. 68,. foot¬ 
note (I). 

1 ’ may refer to natron or to saltpetre. 
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Verses 5 o- 5 r : Dissolution of gems (pearls &c.) 
by digestion in vegetable acids, e. g. sour gruel 
(impute vinegar) and the juice of certain acid 
iplants. 

* * * * 

Here ends Chapter Second of Rasaratniikara 
b }' Nagarjuna on the killing of diamond and the 
metals, extraction of the essence of minerals and 
liquefaction of mica. 


CHAPTER HI. 

I shall now explain [the process of I fixation 
•of mercury. The king of rasas (mercury), rubbed 
with the juice of lime, sal-ammoniac, the acids, the 
alkalies, the 5 salts, Piper nigrum , P. longum, the 
dried root of ginger, the juice of Moringct pier., 
the tuber of Amorphophallus campanulatus , can 
readily amalgamate itself with the 8 metals. 1 
* * * * 

Prajnapnramitfi (perfection of wisdom) appeared 
before Nagarjuna at midnight in a dream and re¬ 
vealed to him the ingredients of a recipe (consist¬ 
ing of steel, copper, mica, pyrites, &c.) 4 

Mercury is to be rubbed with its equal weight of 
gold and then [the amalgam] further admixed with 



sulphur, borax &c. The mixture is then to be trans¬ 
ferred to a crucible and its lid put on and then 
submitted to gentle roasting. By partaking of this 
elixir (i e. the sublimate) the devotee acquires a 
body not liable to decay. 30-32 

I shall now describe the Garbha yantraw.* 
62-65 

Recipe for Kajjali or aethiops mineral, t 84-86 
* * * 

Having made salutation to all the Buddhas, 
free from the taint of sins, I shall now deliver the' 
Kaksliapu/a tantra m J for the benefit of suffering 
humanity, 

[ The most important part, from an historical * 1 
point of view, is the dialogue between Nagarjuna, 
King Salivahana and Ratnagliosha. | 

Nagarjuna, whose end (salvation) had been 
attained, benevolent towards all living creatures, 
blessed with all favours, residing on mount vSYiraila; 
before him stood Ratnagliosha with folded arms, 

♦ The same as in Rasarwava. Vide Vol. i, p. 66 . 

f The process is practically the same as in Chakrapnwi; vide Vol. 

i, P* 58 . 

J There is extant a Tantra, which goes by this name, the reputed 
author of which is Nagarjuna. 
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saying: 4t Be pleased to communicate to me 

knowledge on chemical operations/'' 


Nagarjuna said : — 

Well done! well done ! I am pleased with your 
devotion and shall convey to you all that you want 
to know, namely remedies for warding off wrinkles, 
grey hair and other signs of old age. Mineral 
preparations act with equal efficacy on the metals 
as on the body (human system). * 

* * * * 

For the benefit of living beings I went through 
all manner of penances for 12 tedious years and 
worshipped the goddess Yakshim presiding over 
the Ficus religiosus. Then I heard an oracle. 

Nagarjuna said:— 

O Goddess ! if thou art propitiated, be pleased 
to communicate to me the rare knowledge of the 
fixation of mercury. 

* * # # 

Saiivahana said :— 

I have dedicated to thee, O Goddess ! treasures 
of gold and gems, now I await thy instructions. 

* This was a favourite metaphor with the alchemists. Cf. Vol. i. 
Intro. Ixxvi. 
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I he Goddess said ;— 

Well done ! well clone I O wise ruler ! I shall 
speak to you of chemical operations performed 

by MaWavya* . A disciple should 

be intelligent, devoted to work, sinless, and master 
of his passions, t 

The apparatus known as kosbMi, mouth blow¬ 
pipe, cow-dung, substaniial wood (as fuel), a 
pair of bellows, iron plates, * * * 

having collected all these, chemical operations 
are to be performed.;}; 

* * * •# 

Ratnaghosha said ;— 

Having prepared with great care “ the powder 
of projection, which transforms a ten million times 
its weight of the base metal into gold, § * * * 

Nagarjuna said: — 

I shall convey to you what has been experi¬ 
mented upon by SnkaWa. *ff 


.* A Well ,t,10 ' vn alchemist; one of the” 37 adepts mentioned 
in the opening lines of R. R. S. Vide Vol. i, p. 77. 
t Cf. " Initiation into discipleship” in Vol. i, p. 115. 

£ Cf. Rasar«ava in Vol. i, pp, 64-65. 

{ flTRS:—the term has technical meaning. Cf. 

Vol. i, p. 120. 

II We are unfamiliar with this name, probably the readme is 
corrupt. 6 
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Tests for killed mercury. 


The first two couplets are almost tlie same as 
in Rasar/zava. Cf. Vol. i, p. 74. 

When the quicksilver, which has acquired the 
•colour and the lustre, of the rising sun, stands the 
test of fire (/. e. is not readily volatilised), then 
it is to be regarded as fixed . 

Here follows a list of apparatus borrowed from 
Rasendrainahgala.—Detailed account of most of 
these will be found in R. R. S. Bk. ix. Vide 
Vol i, p. 67. 


Chemistry in Rasahridaya 
of Rhikshu Govinda. 

Quicksilver digested with sour gruel and then 
subjected to distillation is freed from [the im¬ 
purities of] lead and tin. 1 

Much the same as above. 2 * * * * 

Description of the apparatus for purification 
of mercury by sublimation and distillation; it 
agrees almost literally with that given in R. R. S. 
Bk. ix, 6 8. Vide Vol. i, p. 121. 
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Pa/ala vii. 


Ingredients for making a vida for killing 
metals, Cf. Rasar»ava, IX, 2-3. Vide Vol. i, p. 72. 

Preparation of mild alkali from the ashes of 
plants:— 

The process must be considered as a poor one, 
compared to the elaborate description in SWruta.- 
Cf. Vol. i, p, 3 g. 

Pa/ala viii. 

Alum, blue vitriol:—all these 
severally or collectively are favourable for im¬ 
parting colour to quicksilver. * 

Experts [on the properties] of metals are of 
opinion that tin gives strength, tiksh»a colour, lead 
unctuous tiess, copper all these qualities [to mer¬ 
cury.] 

Couplets (in p. 29, Sans, texts) : The purport 
seems to be that when mercury is rubbed with cer¬ 
tain sulphides, e. g, orpiment, pyrites &c., and sub- 

* T he text , is not very intelligible. The other ingredients men¬ 
tioned are tikshwa and k&nta, these being varieties of iron ; but 
iron will not amalgamate with mercury. Tfkshwa may also mean a 
kind of saline earth. The old alchemists racked their brains in 
devising ingenious processes for robbing mercury or its fluidity and 
imparting to it various colours. Cf. Rasarwava, IX, 2-3, XI, 

I 97~ * I 9^* Vide Vol. i, p. 74 and also “The Hindu method of 
manufacturing calomel.”— Ibid. p. 250. 
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limed, it assumes the colour of lac or Coccinella 
insect (a poetical and figurative way of expression 
for red colour) in the shape of the red crystalline 
sulphide* 

Pa/ala ix. 

Vaikranta, kiinta, sasyaka, makshika, vimala, 
adri, darada, rasaka:—these are the 8 rasas# 
and their essences are well suited for chemical 
operations. 

Sulphur, gairilca, kshiti, khechara (mica), 
anjana, kankush&ia:—these are the uparasas*. 
Cf. Vol. i, p. 89. 

Gold and silver are the noble metals. 

Copper, brass, tiksh^a and kanta (varieties of 
iron) are the essential or substantial metals; lead, 
and tin emit foetid odours. Cf. Vol. i, p. 113, 
footnote (1). 

The six salts are:—Sauvarchala, saindhava, 
eh 11 lika (sal-ammoniac), samudra, romaka and 
yWa. The alkalies are ;—Sarjikiikshara, yavakshara 
and borax. ( Vide Vol. i, Index of subjects.) 

Pa/ala xi. 

A cupel made of boneash (goat's) and lined 
internally with borax &c. 




* Cf. Vol. i,.pp. 79-81. 
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Colophon giving an account of the author :— 


Madanaratha, King of Kirata, teacher of 
mercurial lore, in whom the Goddess of the science 
of mercury and minerals (Chemistry), the source 
of all good, has taken her abode for the benefit 
of mankind, who can restore to the disfigured 
patient, afflicted with leprosy, the healthy come¬ 
liness and lustre of youth : 

Bhikshu Govinda, well versed in chemical 
operations and loaded with honours by the King 
of Kirata, composed this tantra entitled “ Rasahn- 
daya.” 

This tantra is written by Govinda, the grandson 
of Mangalavish/ta and son of Sumanovishwu:— 
May Tathagata pronounce his blessings. 


Chemistry in Kakachanclesvari- 
rnata Tantra. 

Pa^ala i. 

1 he first pa/ala gives the origin (mythical) of 
the tantra. 

Pa^ala ii. 

Kakacha^/Ze^varl said :— 

* Please, give a brief account of the 
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Chemistry of the metals, the killing of mercury and 
minerals and the fusion of the gems. 3 4 
.Sri Bhairava said :— 


* * * Mercury rubbed with the ingredi- \ 

ents of the vir/a (see Vol. i, p. 72) and roasted > 
in a closed crucible, is killed instantly. That mer¬ 
cury now acquires the power of converting a base • 
metal into 1,000 times its weight of go'd. 13-16 

Copper, treated with the above preparation of 
mercury and rubbed with the acids, alkalies and 
the milky juice of Calotropis gig., and roasted in a. 
crucible, turns into gold. 18-20 

Earth for miking crucibles. 21-22 Cf Vol. i r 

pp. 67-68. 

Transmutation of iron into gold :—process not 
clear. 25-32 

Pa/ala iii. 

Liquefaction of mica :— 

Thin plates of mica are to be smeared with the 
3 alkalies and borax and strongly heated in a 
crucible. The whole mass fuses.* * * 29 30 


* Refractory silicates are treated similarly at the present day with, 
the "fusion mixture”. 
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Chemistry in Rasendrachudamanl 
of Somadeva. 

Sans, texts, p. 51, 

Tests for killed iron (rouge). 

As R. R S. has borrowed these from the pre¬ 
sent work, it is unnecessary to repeat them here. 
Vide Vol. i, pp. 118-119. 

Sans . texts, pp . 52-53. 

Take lead of the weight of 30 palas and rub 
it with the milky juice of Calotropis gig . and calcine 
it till its weight is reduced to a karsha : this resi¬ 
due, even if it be calcined a thousand times, will 
not undergo further decay (/. e. diminution in 
weight). Metallurgists call this residue derived 
from lead Chapala.* 

Tin also similarly treated will yield a cha- 
pala, which, on merely being touched with the 
hand, kills (fixes) mercury. This mercury is re¬ 
commended for metallurgical and not for chemical 
purposes. 



Possibly it refers .to lead derived from argentiferous galena. 
The lead, being cupelled off in the shape of litharge, will leave a 
‘button of silver, which will not undergo oxidation. 
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[A somewhat complex process described, which 
is not very clear. We shall try to give the purport 
thereof. The quantitative measurements are of 
particular interest.] 

i pala ol tin should be taken and rubbed with 
10 nishkas of mercury and made into a cake with 
the addition of zinc; * it is then to be digested 
with the decoction of certain herbs and plants and 
warm vinegar and once more rubbed with £ pala 
of blue vitriol f and the juice of Abrus precat o- 
nus. The mass is then to be divided into small 
pills; these should then be put into a crucible with 
the lid on and the lire to be urged by means of 
bellows. The essence is then to be taken out of 
the crucib’e. This essence of the Weight of io 
Shnas is then to be enclosed in a mixture of ashes 
and salts and roasted. 1 his essence of the weight of 
2 nishkas is then to be fused with 8o times its web-ht 
of lead * * * . This (essence) is also termed 

cbapala. Cf. " the gold-like alloy” in Vol. i, 

PP- 74 - 75 - 
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When quicksilver has been deprived of its 
physical properties (lustre, fluidity Ac.) it is known, 
as nashtapish/a. Cf. Vol. i, p. 74. 


Somadeva will now give a brief account of the 
apparatuses, after having consulted numerous 
chemical tantras. (Here follows the description, 
which has been reproduced verbatim in R. R. S. 
Vide Vol. i, pp. 121 et seq .) 

# * * * 

TJrddhvapatana apparatus as described by 
Nandin. Cf. Vol. i, pp. 124-25. 

KoshMl apparatus, as described by Nandin. Cf. 
Vol. i, p. 69. 

Chemistry in Rasaprakasa- 
sudhakara of Yasodhara. 

Sans. texts, p. 57. 

Preparation of karpurarasa (lit. camphor of 
mercury, i. e. calomel) : practically the same pro¬ 
cess as given in Vol. i, pp. 250-51. 

[Note. Calomel is prescribed here only as an 
aphrodisiac and a specific for leprosy but not as a 
remedy for syphilis.] 
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Sans, texts, pp 5961. 


Rasaka (calamine): the author of R. R. S. has 
evidently borrowed his description of this mineral 
from the present work. Cf. Vol. i, p. 87. 

Extraction of zinc from calamine : 

[The process agrees almost word for word 
with what is given in R. R. S. The. essence poss¬ 
essing the lustre of lead runs out of the cruci¬ 
ble.*] 

Sans, texts, pp, 61 62. 

Saurfish/ri or tuvari (alum-earth) almost identi¬ 
cal with R. R. S. Cf. Vol. i, p. 9 r. 

. 1 he essence extracted from the alums 

{/-e. oil of vitriol) is to be-used for operations 
with metals and not as medicine. 

Sans, texts, pp. 62-65. 

[Descriptions of various kinds of pits for 
•calcining and roasting purposes are given ; as also 
their dimensions with the number of cowdung- 
• cakes to be used as fuel &c. Cf. the typical roast¬ 
ing pit in Vol. i, p, 127.] 

* * * * 

Here ends Chapter X of Rasaprakasasudhakara 
by Yasodhara, son of Padmanabha. 

In R. R. s. we have " the essence possessing the lustre of tin. - ’ 
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Sans, texts, pp . 65-66. 

Hemakr/ya or process for the fabrication 
of gold : “I shall now speak of some curiosities of 
metals, partly from my own experience and partly 
from the classics on the subject. Calamine, cinnabar, 
copper pyrites and realgar are to be rubbed with, 
the milky juice of Euphorbia nenifolia for 7 days 
together and then to be digested another 3 clays* 
Melted copper or silver or lead, being alloyed with; 
the aforesaid mixture, acquires the power of con¬ 
verting 100 times its weight of base metal into- 
gold.”* Cf . ante, p. 2 « 


Chemistry in Rasachintanrani of 
!¥I ad a n a n tad e va. 

Sans. texts, p. 68. 

Svetabhasma : Cf* ante p. 16 and also Yol. i;. 
pp. 250-51. 

Sans. Texts, pp . 69 70. 

Two processes for the fabrication of gold :— 
much the same as already quoted from Yasodhara*. 

Process for the fabrication of silver ; — 

Take 1 part of bell-metal, 2 parts of silver, 4 
parts of steel (?) * * these to be fused with 

* VJrpblt and are technical terms ; for the meaning of 

%-J vide Vol. i, p. 120. 
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tin and borax ;—by this process will be made silver 
which will pass current for -commercial purposes. 


Sans, texts* p. 71. 

Extraction of zinc from calamine :— 

The process is much the same as given above 
(p. 17), with this difference that, whereas Yaso- 
dhara hits off the completion of reduction when the 
flame issuing from the pot ceases to be blue, the 
present author directs that the pot is to be taken 
out of the furnace as soon as white fumes begin to 
appear. The crucible is *then to be held in an 
inclined position so that the lead-like essence of 
calamine drops on the ground. 


Chemistry in Rasakaipa (Rudra- 
yamala Tantra.) 

Bowing to JTiva, the lord of mercury, and also 
the feet of Cha»//ika, I write this Rasakaipa, the 
depository of mercurial lore. 

CHAPTER I. 

Tests for killed mercury: — 

Killed mercury is that which is devoid of 
'metallic) lustre, not so ponderous, white,* des- 

*,. The ? U , th< f P reviousl >' refers to the red, black, white and even 
yellow ash (calx) of mercury; it is not clear why he should here 
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troyer of rnetals, divested of fluidity and non-vola¬ 
tile when stirred over a fire. 40 Cf. tests in 

Rasamava in Vol. i, p. 74; as also in Rasaratnakara, 
antt\ p. 9. 

Purified mercury should be preserved in the 
hollow of a tooth or gem or bamboo. 42 

CHAPTER U. 

Gold, silver, copper, tin, lead and iron—these 
are the 6 metals ; vartaloha, &c., (Vol. i, p. 114) 
are simply alloys. 1 

Honest readers ! I beseech you with folded 
arms to favour my book with your merciful 
glance. 

The maharasas are 8 in number j e. g. mer¬ 
cury, cinnabar, sasyaka, rasaka, &c.the 

rasas are mica, green vitriol and rajavarta, 

&c. ... .. sulphur, orpiment and realgar, &c. 

are the uparasas as regarded by learned teachers. 
Cf. Vol. i, pp. 79 and 89. 

There are 4 kinds of sulphur:—white, black, 

yellow and red. Cf. Vol. i, p. 90. 

* * * # 

restrict himself to the white variety only. Chloride or sulphide 
of mercury, when treated with a metal and heated, kills (L e. parts 
with its chlorine or sulphur to) the latter and in that sense it is 
a destroyer of metals 
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shfns (alums) are of various kinds ; 
the kasisas (vitriols) are of 3 kinds,—namely, 
kaslsa proper, ptishpa kaslsa and hlrakaslsa.* Cf. 
Vol. i, p. 91. 

Gairika is stated to be of 2 varieties,—the one 
of golden hue, the other red ; Kankusb///a and 
other rasas are also described by certain teachersj 
but these, however, are not referred to here, as we 
are treading in the footsteps of sages of old.t 
Sans, texts, pp. 75-78. 

For the purification of mercury this process 
is recommended by Svachchhandabhairava and 
Govinda. 

Chulikalavafta (Sal-ammoniac), sulphur and the 
ash of ginger, &c., digested one hundred times 

with cow's urine,.. make a xui a for killing 

gold. Cf. Vol. i, p. 72. 

This process for killing [metals] was revealed 
by Siva and has been transmitted by successive 
schools of adepts. 

* Hirakasa is the name by which green vitriol is known through¬ 
out India ; Royle supposes that this word is derived from the Ve-* 
Stan hura green, and Sans, kasisa. (Antiq. Hindu Med.) There is no 
necessity for looking upon hirakasa as a hybrid term, seeingthat it 
occurs in the present work in which Mahommedan influence is 
nowhere traceable. 

Evidently Charaka and Susruta, who mention only a few com¬ 
monly occurring minerals. Vide Vol. i, pp. 29 and 44.. 
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Extraction of the essence of copper pyrites. 

Cf. Vol. i, pp. 7 ° and 8 4 - 

Extraction of zinc from calamine :— 

The process is practically the same as given in 
R. R. S. Cf. Vol. i, pp. 87 88. 

I have performed the [aforesaid] experiments 
with my own hands and have seen them with my 
own eyes. They are not recorded from mere 
hearsav or from the dictation of a teacher. 1 hesc 
are being promulgated for the benefit of mankind. 


Chemistry in Rasarajalakshmi of 


Vishnudeva. 

Sans, texts, pp. 79-82. 


Give an account of the common rasas and 
uparasas. Cf. Vol. i, p. 79 - 

Chemistry in Rasanakshatramalika 
of Mathanasimha, physician 
to the King of IYIalwa. 

There are several prescriptions given in which 
mineral preparations play a conspicuous part. We 
have quoted only two; in the first, among other 
ingredients opium occurs j in the second, the 
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Svachchhandabhairavarasa, probably named after 
the celebrated alchemist, we have the calces of tin, 
iron and mercury along with other drugs. 

Chemistry in Rasaratnakara of 
Nityanatha. 

Sans, texts , pp. 84*86. 

Test for killed mercury:— 

When the substance, being heated over a fire of 
;paddy husks, does not further decrease in weight, 
it should be considered as reduced to a cals. 

Purified mercury should be stored in the hollow' 
•of a tooth or horn or bamboo. 

Directions for making factitious cinnabar (Ma- 
-karaJhvaja). Cf. Vol. i, p. 132 (footnote). 


Chemistry in Dhaturatnamala. 

In the beginning the author after salutation 
says : “I shall speak of silver, gold, copper, lead, 
tin and iron as also of calamine, mica, pearls, 
coral, orpiment, realgar, the pyrites, mercury and 
diamond,—in fact-, the properties of all the metals 
and minerals and the mode of their incineration.” 

Killing of silver. Cf. Vol. i, p. 107. 











Chemistry in Rasapradipa. 


Description for preparing mineral acids by dis¬ 
tillation u Sankhadrnvarasa or liquid for dis¬ 
solving conchshells,—practically the same as given 
under “ mineral acids” in Vo!, i, p. 186. The last 
line says: “Cowrie-shells and metals dropped 
into the liquid are at once dissolved/' 

Preparation of calomel and treatment of “ phirafi- 
garoga” (syphilis) with its application. Cf. Vol. i, 
p. 252. 

Chemistry in Dhatukriya or Dha- 
tumanjari(RudrayarnaIa tantra.) 

Sans* texts, pp. 98 et seq . 

Tin, iron and copper are to be classed among the 
superior metals. 

In general a metal being alloyed with silver is 
improved in quality. Sattvaja metal (/. e . an alloy 
of tin and copper, vide below couplet 15) is of 
middle quality. 12-14 

Synonyms of the different metals. 39-49 
Synonyms of zinc: Jasatva, \asachiyaka, 
rupyabhrata (lil. brother to silver), charmaka, 
kharpara, rasaka, &c. 50-51 

* Yasada is the name commonly given to the metal extracted 
from calamine. Vide Vol. i, p. 156. 
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Pittala is an alloy of copper and zinc. 63 
Kazwsyaka is an alloy of tin and copper. 65 

Zinc being amalgamated with mercury gives 


[A 7 . 5 .—Rasakaand kharpara are the names gen¬ 
erally applied to the mineral calamine (videV ol. i, 
p. 158), but here they stand for the metal (zinc) or 
its amalgam,] 

Lead being killed with the aid of gentle heat 
gives rise to minium (red lead). 69 

Copper in combination with the “ burning water” 
gives rise to tuttha (green vitriol),—Thus manifold 
operations are performed with the aid of mantras 
and apparatus : all these belong to the province 
of Chemistry, 70-71 

Synonyms of haritfila (orpiment) : Orpiment is a 
consumer of mercury and also a clipper of its 
wings.* 79 

Synonyms of realgar, cinnabar, mica, &c. 81-89. 

Synonyms of pearls, coral, tortoise-shell, conch- 

I he sulphide of arsenic on being rubbed with mercury and 
gently heated converts the latter itself into the sulphide. The 
mercury is thereby killed and fixed, i. e. deprived of its volatility 
(clipped of its wings—the Hindu alchemist’s favourite figure). 
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shell, tusk of elephants, the tail of the peacock. 
90-108 


Localities for different metals. 113-121 
[ The information is very commonplace.) 

Localities for copper specified : Nepal, Kiima- 
grupa (thfe eastern portion of Assam), Bahgala,+ the 
country of the Mlechchhas, Ruma and the country 
of the Phirangas, &c. 143-145 

Localities for zinc : Kamboja, Ruma, Balkh, &c. 
146 

Metals in combination with mercury and sulphur 
become lit for administration as medicine. 153 
* * * 

Process of roasting a substance in a stout glass- 
vessel using goat-and-cow-clung-cakes and husks 
of paddy grains as fuel, 9-10 

One part of gold and four parts of zinc are to 
be melted together and the alloy roasted in a closed 
crucible . . . the process repeated with the 

addition of alkalies .... gold of a reddish 
yellow colour will thus be generated. 11*17 



* All these have been placed under the category of 
inferior dhatu. Though the term dhatu generally means a 
metal, it is often applied to a mineral ; here, however, it covers 
much wider field. 

f This jsthe name given to Bengal in many Tantras. 




A process for making factitious cinnabar by 
pouring mercury into its own weight of molten 
sulphur and then adding three-fourths its weight 

of orpiment.The mass to be rubbed 

in a mortar and subjected to sublimation. 23-30 

By using the augmented* gold as a means of 
■exchange one can amass wealth. 52 

Tin is to be melted and one-hundredth part its 
weight of mercury to be amalgamated with it. 
This [ fraudulent substitute for ] silver can be 
used for purposes of exchange, and one can thus 
-amass wealth. 85-86 

Pure gold is to be alloyed with one hundred 
times its weight of copper and this [ imitation ] 
gold will resemble native gold. 88 

Lead and copper being alloyed together will give 
‘rise to gold. 97*98 

Colophon : Here ends the Chapter on the ex¬ 
tolling of gold in Rudra-yamala. 

* Cfi footnote, p. 2, 
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Chemistry in Suvarnatantra 


or Svarnatantra. 

The origin of the tantra is explained in the open¬ 
ing lines. Para.ru mm a having given away his- 
worldly possessions to Kaiyapa is rendered des¬ 
titute, and thus has to invoke the aid of the God 
/Siva for his very maintenance. 

Siva said : Listen ! I shall now reveal to you 
the most wonderful mysteries of Svarnatantra. i-io 

A kind of oil is exuded from the bulbous root 
of a plant $ all an und it within a radius of ten 
cubits oily water is exuded and a venomous snake 
lives under it. If you want to test the properties 
of the bulb, you should thrust a needle into it, 
and the needle at once dissolves. Having procured 
this bulb, rub it with mercury in a mortar and add 
the oil and subject the mixture to heat in a crucible.. 
I he mercury is at once killed and acquires the 
property of converting one hundred thousand times 
its own weight of the base metal into gold.* 14-18 

Pure orpiment is to be rubbed with this oil for 
20 days, and the former is killed thereby and loses 
its volatility. The 8 metals in the molten state 
being treated with this prepared Orpiment acquire 









the power of transmutation. When the above 
oil is thrown into molten copper, it is turned into 
gold of beautiful lustre. Tin and bell-metal simi¬ 
larly treated are turned into silver, and copper 
dron, brass and silver into gold. 19-24 

xSWikhadravaka {aqua regia , see ante p. 24) 
is spoken of as an universal solvent . . . / 

• This solvent with mercury is to be placed 
in a glazed crucible and subjected to heat 5 the 
mercury, thus killed , can convert the 8 metals into 
gold. By partaking of this mercury one becomes 
immortal ; even his urine and faeces can convert 
copper into gold * r-10 

* This sort of belief was prevalent also at the time of the com¬ 
position cf Rasarwava. 


/ 
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Knowledge of 6e*$. 

A few words on gems may not be considered 
beyond the scope of the present work especially 
as the subject has already drawn the attention 
of some European scholars.* We shall, however, 
limit ourselves, as far as possible, purely to the 
physical and chemical properties of the precious 
stones. 

It has already been seen that among the 64 
branches of arts and sciences recognised in the 
ancient * Kamasutra 5 of Vatsyayana occur the fol¬ 
lowing:— (a) the testing [of the genuineness or 
otherwise ] of gold and the gems ; (/;) knowledge 
of the colouring of gems, as also of mines and* 

quarries, f Varahamihi£ a 537 A. 1).) in his 
\ "hat Sawhita also q onve y S much useful infor¬ 
mation on this subject, but as he in his turn refers 


* Garbe in h * s " fndischen Mlnem!k €ll » (Leipzig, ,g8a) gives the- 
text and the translation of Ch. xtii of fc arahari ' s « R*j an ighaitfn 
th.s work, however, is comparatively, modern . Much useful 
'nformation on the subject with br bliogra p hicaI referenrC9 
will he. found in Professor Yogesa Chandra K{i y s treatise in Ben . 
gaf entitled “ Ratnapariksha.” 

Vide Vol. i, p. 191. 
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experts who preceded him,* it may safely be 
concluded that long before this time it received 
adequate attention. 

The Garurfapurtiwa under the heading of 
RatnaparlkshA (examination of the gems) de¬ 
votes several chapters to a detailed and fairly 
exhaustive description of the gems. This Pur««a 
like so many of its class discusses on a variety of 
topics, mundane and spiritual ; in short, it may be 
looked upon as a sort of .multurn in parvo . 

From time immemorial the gems have been, 
valued in India not only for purely decorative and 
ornamental purposes, but also as agents for ward¬ 
ing off perils and the malignant influences of the 
planets and for securing luck and longevity. 
Hence it is that particular attention is paid to the 
testing of gems, as their virtue increases in pro¬ 
portion as they are faultless and flawless. 

The typical characters which were most relied 
upon for differentiating one species of a gem from 
another were (i) the relative weight, (2) hardness, 
(3) lustre, transparency and colour, ••(4) fusibility, 
especially when heated in combination with the 
alkalies. It will be noticed that even the lapidaries • 
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and the mineralogists of the present day have to 
depend largely upon these properties in the classi¬ 
fication * of the stones. We shall now proceed 
to say a few words under each of the above charac ¬ 
ters following in the main the authority of Garm'/a- 
purawa. * 

i. RELATIVE weight. We have purposely used 
these terms as contradistinguished from “ specific 
gravity” : as the latter connotes peculiar associa 
tions. The principle of Archemedes being evi¬ 
dently unknown among the Hindus, the measure¬ 
ment of volume could only be roughly approximate. 
To cite some illustrations. A stone may be of the 
same species as, and equal in volume to, a padma- 
raga (oriental ruby), but will differ in weight from 
the latter.* 

Empirical and arbitrary scales of weight were 
adopted as standards. A ruby occupying the 
volume of a gunja ( abrus precatori us) may be 
equal in weight to io, 7 and 3 gunjas respectively. 
A ruby of the volume of a .s'r/galakola (a kind of 
jujube) should weigh 12, 8 and 7 gunjas res¬ 
pectively. Again, a ruby of the volume of an 
amalakl ( phyllanthus cmb/ica) should weigh 30, 20 

^ *rtir r\^: 1 

Car uda. 
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and 16 tnashas respectively.* In each case the gem 
which is of greater weight is superior iij quality 
and the value thereof is enhanced in proportion.t 

In the case of precious metals, however, adultera¬ 
tion was detected by an ingenious device, which 
may be regarded as a near approach to the princi¬ 
ple of Archemedes. Suppose it is intended to 
test the purity of a specimen of gold. All -that 
one has to do is to draw a wire of this gold and 

o 

another of the standard gold through the self-same 
orifice [of corundum]. As these wires are of equal 

* We give below the standard weights as current at the time of 
'Varahamihira, 

8 White mustards ... i tabula (a grain of paddy) 

4 laWulas ... i gunja (abrus prccatoritis) 

5 Gunjas ... i Mush a 

16 Mashas ... i Karshat dr suvarwa or tolaha 

4 Karsha.se ... — i pala 

The standard of weight has always varied in different times in 
•different parts of India, io gunjas weigh about i8 grains. The 
seeds often vary in size. 

t GaruJa lays special stress on the high specific gravity ( 4*0) 
flf a genuine ruby. OunfilftlV, aga»" | 

While high specific gravity is indicative of the excellence of the 
.gems in general, in the case of diamond it is just the reverse. 

It is not easy to account for this qualifying clause, seeing that 
♦diamond has a sp. gr. of 3*5. 
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diameters, equal lengths will have equal weights, 
provided the sample is pure.* 

2. Hardness. There are many stones which in 
external appearance resemble a ruby ; the spurious 
substitute may easily be detected by its difference 
in softness (low degree of hardness), and low 
specific gravity: again in case of suspicion the* 
gem is to be rubbed on a whetstone ; if it simply 
gains in lustre but does not lose in weight (by 
abrasion), the specimen is to be regarded as genuine 
(test of a ruby), f Diamond and corundum alone 
will scratch ruby and sapphire. Skilful lapidaries 
often make imitation diamonds of zircon, ruby, 
cat’s-eye, rock-crystal and glass ; hence they are to 
be tested by calling in the aid of learned experts. 
All the gems occurring in this world as also the 
metals will be scratched by a diamond, but the 
latter will not be similarly affected by the former. 
. A diamond alone will scratch a diamond..^ 

u Sukramti. 

+ This is true in a qualified sense only. After the diamond' 
corundum is the hardest of all known minerals. 

+ The ruby and the sapphire are only varieties of corundum. 
Varuha classes corundum as a species of ruby, the former being 
dotted over with black and white patches and feeble in lustre [i. 
the non transparent or coarse kind;. It is scarcely necessary to 
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I o the above tests Riijanighaw/u adds another, 
namely, when a diamond is struck with an iron 
hammer, it is not broken to pieces * 


point out that the very word ‘ corundum" is derived from the 
Hindi kurand, a corrupt form of the Sanskrit kuruvinda. The 
statement “corundum will scratch ruby and sapphire" is not 
strictly accurate. There are degrees of hardness among the differ¬ 
ent varieties of corundum, the blue sapphire standing first in this 
respect. 

We give here the original texts of which we have given above 
almost a literal translation, 

fiwiuit i 

trfantf ir 5^f?r i 

* wflfirqj fTOTtra: ii* 

* im *■£ qinciSl^^: ii” 

* The reading of the text is very corrupt. Garbe gives as many 
as 12 variants ; that adopted by him seems to be on the whole re¬ 
liable as also his rendering ; “ Wenn er mit anderen steinen Oder 
eisernen Hammern geschlagen nicht zerspringt.” On account of 
its brittleness a diamond will readily be shivered into splinters 
under the blow of a hammer. The following extract from Bauer 
and Spencer’s “Precious stones” (pp. 129-130) may prove of 
interest.— 

“The hardness of diamond has often been confused with its 
frangibility or brittleness. It has been supposed, especially in 
ancient and mediaeval times that hammer and anvil may be shat ¬ 
tered but not the diamond which lies between. This statement was 
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3. Lustre, transparency, colour and other 
optical properties. Difference in lustre ( 
is often regarded as a diagnostic feature of the 
gems. According to Varaha gems of superior quali¬ 
ties should possess cool (lit. waxy) lustre, be limpid 
and emit rich rays. Classification according to 
colour is often enjoined. For instance, a diamond 
may be perfectly colourless, or it may be yellow, 


made by Pliny, the great naturalist of ancient days, who was 
killed in 79 A.D. at the first historic eruption of Vesuvius. He 
proceeded to say further that the fragmentation of a diamond may 
be effected by subjecting it to a preliminary immersion in the 
warm blood of a goat, but that even under these circumstances 
the hammer and anvil will also be broken ! According to Albert us 
Magnus (1205-1280) the blood is more efficacious if the goat has 
previously drunk wine or eaten parsely, 

“ Such being the views then held respecting the unbreakable and 
indestructible character of the diamond, it is easy to understand 
why the Greek word adarnas, signifying unconquerable, should 
have been applied to this stone, although its application to the 
diamond is singularly inappropriate and inaccurate when its 
extreme frangibility is considered. Many a doubtful stone has 
been submitted to the test of the hammer, with the belief that the 
blow would be resisted only if the stone were a genuine diamond. 
Probably many beautiful stones have been sacrificed to this old 
belief. As a matter of fact, diamond is easily fractured, a very 
moderate blow from a hammer sufficing for the purpose; its per¬ 
fect cleavage places it among the most brittle of minerals.” 
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black, red or copper-tinted.* Stones which are 
translucent, opaque and of dull colour are inferior 
in quality. In the case of diamond special stress is 
laid on its displaying the colours of the rainbow 
fdue to its high dispersive power]. Some gems 
have only one shade of colour (traroraf), otters 
again two ( + 

The changes in colour which the ruby and the 
sapphire undergo under the influence of heat iiad 
evidently been carefully observed. This test is to 
be applied with extreme caution as in case the pro- 


* lfhrf%fr*l(W (Vaniha); ^Trnsf (Gartufa). 

Yellow diamonds are unknown In India at the present day at any 
rate. “ India can claim for its own all the finely coloured stones 
of blue, green and red, not however, yellow diamonds, which come 
mainly from South Africa.' 1 (Bauer and Spencer). Crystals of black 
diamond should not be confounded with the black carbonado. 

t Probably refers to dichroism. As has already been pointed 
out the red ruby and the blue sapphire are only varieties of corun¬ 
dum, which often occur in well-developed crystals belonging to the 
rhombohedral division of the hexagonal system. “ The dichroism 
of the ruby affords a means whereby it may be distinguished with 
certainty from other red stones, such as spinel and the different 
varieties of garnet, which crystallise in the cubic system, and thus 
being singly refracting can show no dichroism," (Bauer and Spen¬ 
cer). '* The dichroism of the sapphires of Siam is specially well 
marked/' — Ibid, 
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per degree of temperature ( is exceeded, 

the stone may be materially injured.* 


4. Fusibility (Liquefaction). It was well- 
known that all the gems with the exception of 
diamond would undergo liquefaction when strongly 
heated with a mixture of the two alkaline car¬ 
bonates [now familiar in the Laboratory as the 
tC fusion mixture *’]. The liquid principle of gems 
Tfsu 5% was a favourite remedy with the 
Hindu latro-Cliemists (Cf. Vol. i, p 103). As 
most of the precious stones belong to the 
corundum and the spinel group, they easily yield 
to treatment with sodium and potassium carbo¬ 
nates. In the case of the pearls it is recommended 
that they should be enclosed inside lemons and 
placed in a mass of paddy grains [for the sake 
of the warmth]. 

11 

cTmfqr *r trftmw gqrpwfiwi*? 1 
Tr^riw^r: qrafasfa wrw 11 
^ftrirw?(s)trfK^Ti» 1 

vrewt: *fnj: 11 GaiWa. 

Cf. " The red ruby, at a high temperature v is colourless ; on cool¬ 
ing it first becomes green, after which it gradually assumes its 
original fine red colour.” (Bauer and Spencer). “The blue colour 
of the sapphire disappears on heating.”— Ibid. 
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General and concluding remarks. 

The crystalline character of the minerals is refer¬ 
red to in one or two places. All the old writers agree 
in describing the diamond as having 6 angles. 8 faces 
and 12 edges. * The octahedral form of the crys¬ 
tal is common in the diamond occurring in the 
neighbourhood of Panna in Bundel Khand. FU- 
janigha^/u further adds that the stone is often 
endowed with numerous faces and edges.f Accord¬ 
ing to Rasaratnasamuclichaya the female diamond 
is flattened and rounded, whilst the neuter is 
rounded and obtuse-angled $ Vaikranta is also 


* ^rba; ^T^tf^r wAfa i Garutfa. 

t ** In most cubes of diamond, however, each edge is replaced 

by two faces,. the twenty-four faces thus derived would, if 

produced or enlarged” sufficiently, give rise to the form known as 
the four-faced cube, or tetrakis-hexahedron. (Bauer and Spencer). 

i The rendering of the description of diamond in R. R. S. (vide 
Vol. i, p, ioo) is based upon a misreading The correct reading 
as that adopted by the Poona edition, namely,^^f^'-g||^rqp^ 

“a diamond has 8 faces and 6 angles.’’ The author evidently 
•uses ’TO and tfpwqf in the same sense ; there cannot be any con¬ 
fusion here, as distinct mention is made of the 6 angles. As a rule 
TO and are used synonymously. Thus in Varuha ^ 
is described as ; the commentator Bhaf/otpala explains it 

| “ Rounded " ; Cf. Bauer 

and Spencer. “ The faces of diamond crystals differ from 
*hose of most other crystallised minerals, in that they are, as a 
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(probably a mineral of the spinel group, vide Vol. i, 
p. 83) described as having 8 faces and 6 angles. 

It is sometimes asserted that the phosphores¬ 
cence of diamond was first observed in 1663 A. D. 
by the celebrated Robert Boyle. Bhoja, (nth cen¬ 
tury A.D) however, mentions this property.* 
haults in precious stones due to isolated grains of 
minute gravels etc., embedded in the mass 1 now 
technically called “ enclosures ’J, are also referred 
to. t 

It may be noted here that what is generally 
known as the Indian or 7 'avernier’s rule for de¬ 
termining the value of diamond can be traced back 
to a.remote date. Sukraniti speaks of it as the 
rule ot squares, J while Varaha, himself a great 

rule, much curved and rounded instead of being perfectly plane, 
as is usually the case. " p. u 9 . “Obtuse-angled” 

in the crystallographic terminology should be rendered as "with 
corners truncated off.” 

* "**f*T^K ^ (phosphoresces in the dark). 

+ *f*ricnr: i 

irctsw: || Bantha. 

Here and no doubt refer to the minute pebbles 

(gravels) enclosed in the body of the stones. 

+ Tfffdfo: *. if a diamond weighing 

1 rati be worth one of the weight of 4 rat is will be worth 
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mathematician, gives practically the same rule, 
though somewhat on an elaborate scale. * 


It would be unfair to compare the progress made 
by the-s Hindus in this branch of knowledge in the- 
6 th century A.D. and perhaps earlier with that of 
the present clay. Reference to the crystalline forms 
of diamond can be found in the w ritings of Keppler, 
Steno and Robert Boyle in the seventeenth century. 
Scientific crystallography originated with Rome 
de ITsIe and the abb£ Haiiy at the end of the 
eighteenth century. The various physical and 
chemical properties of the minerals culled here be¬ 
speak considerable powers of keen observation^ 

gfw-/ i ^c\r\ ii 

srfcr^r. \\ 

i.e. if a diamond weighing 20 taw^ulas (p. 33 ante) be 
worth 2 lacs (2,00,000), one weighing 5 tam/ulas will be worth only 
(5^*4 ioo)th part of 2 lacs or 2,000. 

f Concerning Ratnapariksbii cf . also “ Les Lapidaires Indiens” 
by M. Finot »n the “ Bibliotheque de i’Eccle des Hantes Etudes.’’ 

* 




NOTE ON THE METHOD OF PREPARING 
CAUSTIC ALKALI. 


In the first Volume of our History the detailed 
description of preparing caustic alkali froln the 
ashes of plants has been quoted at length from the 
Siuruta and we referred to it “ as a proof of the 
high degree of perfection in scientific pharmacy 
achieved by the Hindus at an early age/* M. 
Berthelot has no Jess been struck with the origina¬ 
lity of this process ; indeed, he goes so far as to 
suggest that this portion in the Suiruta is evi¬ 
dently modern and in fact a later addition derived 
from contact with the European chemists, t 

The process of rendering mild alkali caustic by 
the addition of lime is to be found also in Chakra- 
pavn (i\ 1050 A. D ) and Vngbha^a, who must have 
preceded the former by several centuries, and it is 
well known that both these authors are deeply 
indebted to the Sujruta. There is not thus the 
remotest chance of inspiration from the European 
chemists. 


* Vide Vol. i. Intro, c. 
t Journal des Savants. Jan. 1903, p. 4 2. 
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We have evidence from quite an unexpected 
-and independent source that the cauterization of 
bad wounds by means ot caustic alkali was an 
established custom in ancient India. Thus we read 
in “ The Questions of king Milinda" :— 

“And when the inflammation had gone down, 
and the wound had become sweet, suppose he were 
then to cut into it with a lancet, and burn it with 
caustic. And when he had cauterized it, suppose 
he were to prescribe an alkaline wash .... 
Now tell me, O king ! would it be out of cruelty 
that the surgeon .... thus cut with the 
lancet and cauterized with the stick of caustic.”* 


* u Sacred Books of the East,” Vol. XXXV, p. 168. 
Although Milinda lias been identified with the Hadrian 
Greek king Menander (<\ 140—no B. C.), it is not to be 
supposed that any Greek influence can be traced in it. In 
this ethical romance, king Milinda and the Buddhist 
Bhtkshu Nagasena have been put forward simply *• as men 
of straw ” to quote Rhys Davids. The work in reality con¬ 
veys the teachings of the older Buddhists (Hfnayanists) with 
.the background of S&mkhya and Vedanta metaphysics. 
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The Tantrists, the Rosicrucians and 
the seekers after truths 

The East has not been always East and the 
West, West. Modern Europe is materialistic, but 
she has not disdained in the past to “ plunge in 
thought. M Tliis reminds us of the truth of the 
poet's words: “one touch of nature makes the 
whole world kin." Ancient Greece had her orphie 
mysteries. They were developed into a religious 
and ethical system by Pythagoras. In the schools 
of Alexandria the neo-Pythagoreans and the neo- 
Platonists further added to it the Vedantic doctrine 
of a world-soul. 

** With the dissolution of the neo-Platonic school in the 
sixth century, Greek philosophy disappears, it is true, as a 
distinct phenomenon from the theatre of history, but it con¬ 
tinues to exist in combination with foreign elements in the 
service of a new form of culture in the Science of the Middle 
Ages and of modern times. ” (Zeller). 

Says Waite :— 

“ The traditions of the neo-Platonic philosophy, with its ela¬ 
borate theurgical system, were to some extent perpetuated 5 
through the whole period of the Middle Ages, for besides 
the orthodox theology of the great Latin Church and amidst 
the clamour of scholastic philosophy, we find the secret theo¬ 
sophy of the magician, the Kabbalist, and the alchemical 
adept borrowing, directly or indirectly, from this prolific 
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fountain of exalted mysticism. The traces of its influence 
are discoverable in Augustine, in Albertus Magnus, in St. 
Thomas, the angel of the schools, and in other shining lights 
of western Christendom, while the metaphysical principles of 
Johannes Scotus Erigena, even so early as the close of the 
ninth century, were an actual revival of this philosophy.”* 

History repeats itself. In India the Yoga doc¬ 
trines of Patanjali paved Ike way for the origin 
of Tun trie mysticism and it associated itself with 
magic and alchemy. Some twelve centuries later, 
this phase in the stage of human progress found 
exponents in the soil of Europe. As Waite 
says :— 

“ In an age of progress, of doubt, and of great intellectual 
activity, it is singular to remark the almost invariable pre¬ 
valence of mysticism in one or other of its manifold phases, 
and the close of the sixteenth century beheld spreading over 
the whole of Germany and passing thence into Denmark, 
France, England and Italy, a mighty school of mysticism in 
the great multitude cf magicians, alchemists, &c., who 
directly or indirectly were followers of the renowned Para¬ 
celsus.”! 

*'* History of the Rosicrucians,” p. 27. Regarding the sect 
of the Cabalists see also Lecky's ” Rationalism in Europe.” 
Vol. i, p. 42. ed., 1900. 

f See also Kopp’s ** Die Alchemic in alt. u. nejg* Zeit,” ii, 
pp. 1—146, on the Bekanntschaft mit Geheimnissen der 
Magie, Theosophie, Alchemie u. A.” 
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Even the lower strata of society in England 
did not escape the contagion. Sir William lernple 
observes : “l have had several servants far gone 
in divinity, others ill poetry, have known in the 
families of some friends, a keeper deep in the 
Itosicrucian mysteries,” 

There are those who sneer at the attempts of 
the alchemists to convert the baser metals into 
gold and are at the pains to insinuate that the 
motives of the adepts were sordid. It may be 
that there have been here and there men—vulgar 
charlatans—-who have pursued the art merely from 
worldly considerations. The high priests of al¬ 
chemy, however have in every age and clime been 
honest seekers after truth. Had there been no 
desire implanted in the human breast to pry into 
the hidden and occult mysteries of nature there 
would have been no science. Whence come we 
and whither are we destined to go ? What is this 
substance made up of, and vvliat are its ultimate 
constituents, and what will its combination with 
this or that lead to? These are queries, the solu¬ 
tion of which or rather the very attempts to solve 
which mark the birth of philosophy. Patanjali 
and Niigarjuna in India and Paracelsus in Europe 
stand forth as the prominent representatives oi 




this spirit of inquiry. They have been dreamers, 
mystics and naturalists all combined in one. Such 
geniuses have always chafed at the restraints and 
limitations imposed on frail man and hence their 
fervid yearnings to peep into regions beyond the 
ken of our gross senses. As Emerson puts it : — 

4 ‘ The privilege of this class is an access to the secrets 
and structure of nature, by some higher method than by 
experience. In common parlance, what one man is said to- 
learn by experience, a man of extraordinary sagacity is said, 
without experience, to divine.”* 

Plotinus heaved a sigh at the soul with its infi¬ 
nite possibilities being caged in a frail and cor¬ 
ruptible body. The pursuit of alchemy by the 
esoteric Tantrist is easily explained. To him it 
was only a means to an end. “ It (mercury) is alone 
that can make the body undecaying and im¬ 
mortal.'’"t We find echoes of the same sentiment 
in the authoritative literature of the Rosicrucians. 

Says Waite :— 

“ Among the concourse of inquirers, and the clamour of 
supposed and pretended discoverers, there rose gradually 
into deserved prominence an advanced school of Illuminati, 

* “ Swedenborg ; or, the mystic." 

*j- Vide “History of Hindu Chemistry,” Vol. i. Intro. 
Ixxvii and xcv— xevi. 








who, employing the terminology of the turbo, philosophorum, 
under the pretence, of alchemical pursuits appear to have 
concealed a more exalted aim. . . . The student is 

directed by these writers from the pursuit of material gold to 
the discovery of incorruptible and purely spiritual treasures. 
. . Physical transmutation, the one and supreme end of 

the practical alchemist, sinks into complete insignificance ; 
.nevertheless, it is performed by the adept and is a landmark 
in his sublime progress." 1. c. p. 32. 

The sage and seer of Hoenlieim had his wrest¬ 
lings. Should he pursue knowledge for its own 
sake or for what it bringeth ? His evil genius holds 
out the bait thus :— 

“ Know not for knowing’s sake 
But to become a star to men for ever ; 

Know for the gain it gets, the praise it brings, 

The wonder it inspires, the love it breeds.”* 

The spiritual at last triumphs over the base in 
man. Paracelsus has his revelation, and he bursts 
forth :— 

“ Truth is within ourselves: it takes no rise 
From outward things, whate’er you may believe, 
There is an inmost centre in us all 
Where truth abides in fulness : and around 
Wall upon wall, the gross flesh hems it in, 

The perfect clear perception—which is truth."* 


* Browning’s " Paracelsus." 
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In the above delineation the poet has done no 
more than bare justice to the inward longings of 
an ideal alchemist, who is only an honest seeker 
after truth. The spiritual and thought-world has 
always transgressed all barriers of time and space. 
Kanada, Patanjali and Nagiirjuna of India and 
Heraclitus, Empedocles and Plato and the rest— 
they ail form a holy fraternity ; aye, these prophets 
and oracles of the intellect belong to a "lofty and 
sequestered c lass, " “the high-priesthood of the 
pure reason, the Trismcgisti , the expounders of the 
principles of thought from age to age. When at 
long intervals we turn over their abstruse pages,, 
wonderful seems, the calm and grand air of these 
few, these great spiritual lords, who have walked 
in the world,—these of the old religion,—dwelling 
in a worship which makes the sanctities of Chris¬ 
tianity look parvenues and popular ; for ‘persua¬ 
sion is in soul, but necessity is in intellect.’ 

* Emerson : on “Intellect, 

- :00 :- 
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The metals and their loss in weight 
after calcination. 


Very vague ideas prevailed among the Hindu 
philosophers on the constitutions of a metal and its 
fate after calcination. We are reminded of the 
diversity of opinion in Europe before the time of La¬ 
voisier. A metal like every material substance was 
supposed to be formed of one or more of the five 
bhutas; in fact the earthy or saline element was 
taken to be predominant in it:, x and hence it lent itself 
so readily to calcination, t It should be noted here 
that by “bhuta” was understood not so much an 
element in the modern connotation of the term as 
certain qualities of individual substances. Even 
mbrcury was regarded as composed of the five 
bhutas. X When a metal was submitted to calcina¬ 
tion some of its component bhutas escaped, leaving 
the earthy or saline portion behind ; hence the ash 
(calx) must weigh less than the original metal itself. 

'* vifsrar. i ch. 1./24. 

Again in Ch. XLVI (Sutra) 345 et seq. the metals are in¬ 
cluded among the saline ingredients. 

Cf. “For some maintain that gold is solid light, or, at 
least that the chief ingredient is light, which is rendered solid 
by mixture with some particles of earth. Were it mere earth 
tit might be calcined by fire strongly urged ”—Vol, i. p, 9. 

t i writ i 




There is, however, no direct reference to be met 
with anywhere as regards the quantitative aspect of 
the question so clearly established by Lavoisier. 


The proportion of loss which a metal undergoes 
on ignition was made the basis for determining its 
purity and we find in the law-books an arbitrary 
scale fixed. Thus according to Yajfiavalkya/'gold is 
unaffected by fire, while one hundred parts by 
weight of silver, tin and copper lose (lit. undergo' 
decay to the extent of ) two, eight and fifteen 
parts respectively. * This is to be taken as refer¬ 
ring not to the roasting (killing) of a metal but 
simply as allowance made to goldsmiths and other 
artisans for loss incurred in the shape of dross &c. 
when it is melted in a crucible. 

That copper, lead, tin and other base metals 
(ffaram:) when repeatedly calcined are completely 
reduced to their calces was well known as will be 
seen throughout the body of the texts. The passage 
from R ase n dra- chud am aw i (p. 14) deserves some 
notice. Lead of the weight of 30 pal as is to be 
calcined till its weight is reduced to a Jcarsha (=£ 
pa/a ). Even if it be calcined now one thousand 
times, it will not undergo further reduction in weight. 
Our author evidently had his experience of lead 
derived from argentiferous galena,which would leave 

* vs\% 1 
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residue in the shape of a “button*'of silver after 
the lead had been cupelled off. * 

'* Similar confusion prevailed in Europe up till the end of 
the 17th century, The following extract from Robert Boyle's 
“Concerning the Unsuccessful ness of Experiments” will make 
the point clear. 

“Having, upon occasion, had the curiosity not long since 
to visit some mines of lead and other metals, I find that there 
is a great difference, and discernible even to the eye, betwixt 
the several ores ; for instance, of lead, some of which I can 
show you so like steel, and so unlike common lead ore, that the 
workmen upon that account are pleased to call it steel-ore* 
which being of more difficult fusion than ordinary, they are 
wont to mix it with other ore, which they call firm-ore, to faci¬ 
litate the melting of it . And I likewise took notice of an ore, 
which for its aptness to vitrify, and serve the potters to glaze 
their earthen vessels, the miners call pottern-ore, and sell it 
(at least where I saw it digged up) dearer than other ore, from 
which it differs both visibly enough,and as the workmen affirm 
in divers other (and those less obvious) qualities ; and yet all 
these ores, after fusion, do pass indiscriminately under the 
name and notion of leach In which therefore it is no wonder, 
that severer inquiries find a great deal of disparity, I remem¬ 
ber I did not long since cause some lead-ore to be tried, which 
being the most promising that ever I saw, made me suppose 
ft might contain some considerable quantity of silver : but 
though it proved so rich in lead, as to yield after the rate of 
seventy pound to the hundred, yet one of the most expert 
artists in Europe could not extract one grain of silver out of 
it ,* whereas the lead of very many mines, being skilfully ex¬ 
amined, will leave behind it, upon the test, a proportion of pure 
silver. And though this quantity of silver be not considerable 
enough to make such mines as yield it pass for silver mines 
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Antimony. 


Although there is no direct recognition of anti¬ 
mony as a distinct metal, some sort of allusion to it 
as a variety of lead is not wanting. The reason 
why antimony was often confounded with lead is 
that at first sight stibnite may be mistaken for 
galena. The mineral sauvlranjana or nfhlnjana was 
thus indiscriminately applied both to the sulphides 
of antimony and of lead ( cf. vol. t ., pp. 93-95) 
I hat nilwijana contained a new metal was often 
suspected though its nature was not properly under¬ 
stood. thus in Rasendra-chudamawiwe have “nilafi- 
jana, mined with tikshwa (cast iron), and heated 
several times yields a superior kind of lead, which 
is readily fusible and is of mild black colour."* 

(or, as we are wont to call them mines-royal) because thesilver 
will not quit the cost of extracting it ; yet such mines though 
they pass but for lead mines with the metalist, may appear to 
be mixt mines to the naturalist, who may meet with divers ex¬ 
periments, wherein the little silver that is in them, may make 
their lead operate differently from that of those ores, which are 
wholly destitute of silver.”—Edition of 1772, p. 323. 

* ! idc Sans, texts, p. 52. The identical distich occurs also 
in R. R. S. Cf. vol. 1. p. 119. Cf. also "But to detain you no 
longer ori this subject, give me only leave to strengthen the 
paradox I have proposed, by the authority of that great and can¬ 
did chymist Basiltus Valentinus, who speaking of antimony, 
after he hath told us, that there are several kinds of it, and 
especially two; the one more mercurial and of a golden property, 
witnessed by the shining streaks or beams it abounds with; the 
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The preparation known as 
Svarnasindura or makaradhvaja. 

As the “law of definite proportion” was un¬ 
known to the ancients, tedious processes were 
resorted to for the complete conversion of mercury 
into its sulphide. “Makaradhvaja” even at the 
present day is a favourite remedy with the Hindu 
physicians of the Ayurvedic school.* Let us follow 
the recipe as given in Rasendra-chintamam : “w hen 
quicksilver is killed with an equal weight of 
purified sulphur, it becomes hundred times more 
efficacious ; when it is killed with twice its weight 
of sulphur it cures leprosy ; when it is killed with 
thrice its weight of sulphur it cures mental 
langour ; when it is killed with four times its 
weight of sulphur it removes grey hair and 
wrinkles ; when it is killed with five times its 


other more full of sulphur, but destitute of the golden nature 
that enriches the former ; adds, that there is such a different 
goodness betwixt the several sorts of antimony, as there is be-, 
twixt the several sorts of flesh or fish, which, though agreeing 
in name and, if you please, in nature, do exceedingly differ in 
point of goodness, which brings into my mind the great 
difference which I have found, even visible to the eye, betwixt" 
the several sorts of Antimony.”—Boyle’s work—l.c. p. 324. 

* If we take the historical meaning of the term “A'yurvedic* ’ 
the above preparation cannot lay claim to this distinction, for 
it was unknown at the time of the Charaka and the Sumita 
and was introduced into the Materia Medica during the 
Tantric period. 
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weight of sulphur it cures consumption ; and 
when it is killed with six times its weight of sul¬ 
phur it is a panacea for all the ills that flash is 
heir to. * Now 25 parts by weight of mercury can 
only take up (i. e . combine with) 4 parts by weight 

of sulphur • the excess of sulphur simply sublimes 
off unchanged. In the actual preparation of svar/za- 
sindura (Lit. vermilion with gold) the mercury is 
iirst made into an amalgam with thin gold leaves 
and then repeatedly rubbed in a mortar with 
sulphur. During the process of sublimation 
(wnw) the excess of sulphur volatilises off as we 
have already explained and the gold in fine parti¬ 
cles remains behind as a residue. The lustrous, 
crystalline, reddish brown sublimate, which collects 
nearest the source of heat, + has the formula 
As there is an erroneous impression about 
the composition of this drug even among educated 
people in this country we give below the results 


g tw, i 
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f Gopalakrish^a very properly lays particular stress 
upon this point. 
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of analysis of a sample of “mercury killed with 
six times its weight of sulphur along with go to. 


Identification of metals by their 
colouration of flames. 


Prominent attention should be drawn to the 
•following extract from Rasdrwava (Vol. I- P- 6 » > 

^ ^ ^ fa 

“Copper yields n blue flame 
•that of the Tin is pigeon-coloured ; that of the -em 

pale-tinted” * * * 

We are not aware of similar tests being applied 
anywhere at such an early period as a qualitative 

test for metals. 


The age of Bhikshu Govinda the 
author of Rasahridaya. 


There is a belief current in some parts of the 
Deccan that our Govinda is no other than the ce e- 
brated teacher of -Sankara chary a. t » <* ere ! ' e 
any historical foundation for the belief Govinda 


*Percentage of sulphur found - 13*9 j * e Related 
amount being r 3 79 i a trace of gold could be detec e . 


+ The following Slokas are cited from Sankaradigv.jaya 
in support of the above ‘ * * 

vs™ “ # 
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should no doubt be placed in the 8th century 
A. D. Apart altogether from the question whether 
at such an early date the progress of chemical* 
knowledge as revealed in Rasahr/daya had been 
attained in India, the colophon at the end of the 
work would tell against such an hypothesis (Intro* 
liii). The author distinctly states that lie wrote 
his book under the auspices of the king of the 
Kiratas and even throws out a hint that he was 
of the Buddhist persuasion. We have no valid 
reasons to believe that Sankara, the sturdy cham¬ 
pion of Brahminical faith and the mighty dialecti¬ 
cian, whose activity proved the ruin of Buddhism 
in India should have sat at the feet of a Guru of the 
opposite creed. 


35inFf: wwarf sramra wgfa: Rpingwr: i 

f%^T ^ falser. || 

W faro snwirsr * # #. # 

verses and 

In the above Mokas Govindanatha Muni is stated to be 
the preceptor of 6aukara, the former being himself the pupil 
of Goudapada> who in his turn was a pupil of .Sukadeva,son of 
Vvftsa, the well-known compiler of the Vedas. The Gavin da. 
natha of the text has been confounded by the commentator, 
Dhanapati Suri, with the Buddhist Govinda. It is scarcely 
necessary to take serious notice of the chronological perspec¬ 
tive of the author of the Saftkaradigvijaya. 
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The mechanical, Physical and 
Chemical Theories of the 
Ancient Hindus^ 

{By Principal B. N. Seal) 

f propose in tliis paper to give a synoptic 
view of the mechanical, physical and chemical 
theories of the ancient Hindus. A chronological 
survey, even if the materials for it were available, 
would be here of little account. The origins of 
Hindu natural philosophy in the speculations of 
the Brahmay/as and the Upanishads, or in the my¬ 
thology of the Pur&aas, however interesting from 
the standpoint of ‘ cultur-geschichte] do not come 
within the scope of the present exposition, which 
relates to the results of systematic thought as 
directed to the phenomena and processes of Nature. 

I have therefore confined myself to an account of 
natuial philosophy as expounded in the principal 
systems of Hindu thought. The Sankhya-Patan- 
jala system accounts for the Universe on principles 
ol cosmic evolution, the Vaifeshika-Nyaya lays down 
the methodology of science, and elaborates the con¬ 
cepts of mechanics, physics and chemistry. The 
\ edanta, the.Purva-Mima/wsa>, and in a less degree, 
the Bauddha, the jaina, and the Charvaka systems, 
make incidental contributions on points of special* 
interest, but their main value in this regard is 
critical and negative. The principal authorities 
followed in this account,--the Vyfisa Bhashya on 
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Patanjali’s sutras, the Sawhita of Charaka lire 
Bhashya of Pra.?astapada, the Vartika of Udyota- 
kara, and the VWhat Sawhita of Vamhamihira,— 
all centre round the Hindu Renaissance, the begin¬ 
nings of the anti-Buddhist reaction, in the fourth, fifth 
and sixth centuries of the Christian era. Whenever 
I have made use of later authors, e.g. Kumarila, 
Sankara, #ridhara, Vaehaspati, IJdayana, Bhaskara, 
Jayanta, Varavara, Raghunatha, Vijnanabhikshu &c., 
I have taken care to see (except where the opposite 
is expressly mentioned ) that no idea is surrepti¬ 
tiously introduced which is not explicitly contained 
in the earlier authors. 

The Sahkhya-Pdtanjala System.—This system 
possesses a unique interest in the history of 
thought as embodying the earliest clear and com¬ 
prehensive account, of the process of cosmic evolu¬ 
tion, viewed not as a mere metaphysical specula¬ 
tion but as a scientific principle based on the 
conservation, the transformation, and the dissipa¬ 
tion of Energy, 

Prakriti—the 'ultimate ground :—The mani¬ 
fested world is traced in the Sahkhya to an un¬ 
manifested ground, Prakr/ti, which is conceived 
as formless and undifferentiated, limitless and 
ubiquitous, indestructible and undecaying, un¬ 
grounded and uncontrolled, without beginning 
and without end. But the unity of PrakWti is 
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abstraction ; it is in reality an undifferentiated 
manifold, an indeterminate infinite continuum 
of infinitesimal Reals. Tliese Reals, termed Gu^as, 
mar by another abstraction be classed under three 
heads, (r) Sattva, the Essence which manifests 
itself in a phenomenon, and which is characterised 
by this tendency to manifestation, the Essence, 
in other words, which serves as the medium (01 
the reflection of Intelligence, (2) Rajas, Energy, 
that which is efficient in a phenomenon, and is 
characterised by a tendency to do work, or over¬ 
come resistance, and (3) lamas, mass or inertia, 
which counteracts the tendency of Rajas to do 
work, and of Sattva to conscious manifestation. 

The ultimate factors of the Universe, then, are 

(i) Essence, or intelligence-stutf, (2) Energy, 
and (3) Matter, characterised by mass or inertia. 

These Gu/*as are conceived to be Reals, sub¬ 
stantive entities,—not however as self-subsistent or 
independent entities ( WW ), hut as interdependent 
moments in evelry Real or substantive Existence. 

Even Energy is substantive in this sense. The 
infinitesimals of Energy do not possess inertia or 
gravity, and are not therefore material, hut they 
possess quantum and extensity ( ). 

The very nature of Energy is to do work, to 
overcome resistance (^WW»),-to produce 
motion. All Energy is therefore ultimately kinetic. 
Even potential Energy (" s '9?.'Wf'*l*tf'*) is only 
the Energy of motion in imperceptible’forms. 
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The original constituents and their inter - 
action . Every phenomenon, it has been ex¬ 
plained, consists of a three-fold arcke, intelligible 


Essence; Energy, and Mass. In intimate union 


these enter into things as essential constitutive 


♦factors. The essence of a thing (sattva) is that 
■by which it manifests itself to intelligence, and 
nothing exists without such manifestation in the 
•Universe of Consciousness (). But the 
Essence is only one of three moments; It docs not 
(possess mass or gravity, it neither offers resistance, 
nor does work Next there is the element of 


Tamas, mass, inertia, matter-stuff, which offers 
resistance to motion as well as to conscious reflec¬ 
tion. (m ). 


But the intelligence-Stuff and the matter-stuff 
cannot do any work, and are devoid of productive 
activty in themselves. All work comes from 
Rajas, the principle of Energy, which overcomes 
the resistance of matter, and supplies even In¬ 
telligence with the Energy which it requires for its 
own work of conscious regulation and adaptation. 

(with r 

The Gu^as are always uniting, separating, 
uniting again. ( firqfaft , 

**f OTWPt). Everything in the world results from 
peculiar arrangement and combination. 


their 


Varying quantities of Essence, Energy and Mass, 
an varied groupings, act on one another, and 
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through their mutual interaction and interdepen¬ 
dence evolve from the indefinite or qualitatively 
indeterminate to the definite or qualitatively deter¬ 
minate. ( nm: 

ftKerrlqi^^ wrawrer ). But though co¬ 

operating to produce the world of effects, these 
divers moments with divers tendencies never 
coalesce. In the phenomenal product whatever 
Energy there is is due to the element of Rajas, 
and Rajas alone; all matter, resistance, stability is 
due to T am as, and all conscious manifestation 
to Sattva. ( qwnsifsuisfa ( 

5^ wisrapu: fOTT*j<n: 

on sqpsWEr, 

imw on ??n?r- 

vm ibid ). 

The nature of the interaction is peculiar. n 
■order that there may be evolution with transforma¬ 
tion of Energy, there must be a disturbance of 
equilibrium, a preponderance of either Energy 
or Mass-resistance, or Essence over the other 
moments. The particular Gima which happens to 
be predominant in any phenomenon, becomes 
manifest in that phenomenon, and the others be¬ 
come latent, though their presence is inferred by 
their effect. For example, in any material system 
at rest, the Mass is patent, the Energy latent, and 
the conscious manifestation sub-latent. In a 
moving body, the Rajas, Energy, is predominant 
(kinetic), while the Mass or rather the Resistance 
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"it offers is overcome. In the volitional conscious¬ 
ness accompanied with movement, the transforma¬ 
tion of Energy ( or work done by Rajas ) goes hand- 
in hand with the predominance of the conscious 
manifestation, while the matter-stuff or Mass-, 
though latent, is to be inferred from the resist¬ 
ance overcome. (Tmm gwsfa 

^ ssnqrorr**!! ). 

The starting point. The starting point in the 
cosmic history is a condition of equilibrium or 
equipoise consisting in a uniform diffusion of the 
Reals. The tendencies to conscious manifestation 
as well the powers of doing work are exactly coun¬ 
terbalanced by the resistances of the inertia or Mass. 
The process of cosmic evolution () is under 
arrest. ( —Pravachana-Sutra 

6 r, Chap. I. wmium 

f*rw:—) 

Beginning of Evolution. The transcendental (nom 
mechanical ) influence of the Purusha (the Abso¬ 
lute ) puts an end to this arrest, and initiates 
the process of creation. Evolution begins with the 
disturbance of the original equilibrium. How this- 
is mechanically brought about is not very clear. 

I A modern expounder of the Sahkhya supposes 
that the particles of Sattva,Rajas, and Tamas possess 
a natural affinity for other particles of their owrv 
class, and that when the transcendental influence 
of the Purusha ends the state of arrest, the 
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affinity comes into play, breaks up the uniform 
diffusion, and leads to unequal aggregation, and 
then-fore, to the relative preponderance of one 
or more of the three Guwas over the others. Thus 
commences formative combination among the 
Reals, and consequent productive activity. ( 
wwwta: wN i Chap. I 

Sutra 66 , iiwtow---' fT»i*rfirg i 

^ <p»?T ibid. Sutra 128 , Chap. I. ) 

Formation of wholes or systems—collocation of 
Reals :—Creative transformation accompanied with 
evolution of motion ( ) and work done by 

Energy (fitrai) cannot take place without a peculiar 
collocation of the Reals (Gur/as.) To form wholes 
or systems ( ), it is essential that one Guwa 

should for the moment be preponderant, and the 
others co-operant. And this cannot be without an 
unequal aggregation which overthrows the original 
equilibrium ( ),—in other words, 

without unequal forces or stresses coming into pray 
in different parts of the system. ( i ) 

. wrm: \ * ^ 

?T BWfcf I t<m fa*TT | 7 f ^ tw 

C *3S *' \ 1 i ** 

i ^TSPStfw, rftgft on karika r6.)’ 

The Formula of Evolutlon—T) ifferentiation in 
Integration.— Evolution its formal aspect 

is defined as differentiation in. the integrated (wp- 
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fitfNfo)* In other words, the process -of Evolution con¬ 
sists in the development of the differentiated <twr) 
within the undifferentiated (of the deter¬ 
minate (fwr ) within the indeterminate ( ), of 

the coherent(fftf%w) within the incoherent (vpfav)* 
The evolutionary series is subject to a definite law 
which it cannot overstep The order 

of succession is not from the whole to parts, nor 
from parts to the whole,—but ever from a relatively 
less differentiated, less determinate, less coherent 
•whole to a relatively more differentiated, more 
determinate, more coherent whole. That the pro¬ 
cess of differentiation evolves out of homogeneity 
separate or unrelated parts, which are then inte¬ 
grated into a whole, and that this whole again 
breaks up by fresh differentiation into isolated 
factors for a subsequent redintegration, and so 
on ad infinitum, is a fundamental misconception 
of the course of material Involution . That the 

antithesis stands over against the thesis, and 
that the synthesis supervenes and imposes unity 
ah extra on these two independent and mutually 
hostile monients is the same radical misconception 
as regards the dialect? ra l form of cosmic 
development. On fcbe Sankhya view, increasing 
differentiation proceeds pari passu with increas¬ 
ing integration withfn the evolving whole, so 
that by this two-fold process what was an 
incoherent indeterminate homogeneous whole 
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evolves into a coherent determinate heterogeneous 
whole. 


1 he different stadia in the order of cosmic 
Evolution are characterised as follows :— 

(x) The inconceivable, the unknowable, the 
formless, of which no character can be 
predicated (including Prakr/ti, 
or the Reals in a state of equilibrium. 

■(2) The knowable, the empirical universe, 
cosmic matter of Experience, things as 
matter or stuff of consciousness ( f«r$- ),— 
comprising Mahat, the intelligible Essence 
of the cosmos, evolved by differentiation 
and integration within the formless, 
characterless, inconceivable Prakr/ti. 

(. 3 ) Individuated but still indeterminate stuff 
bifurcating into two series—Subject-ex* 
perience and Object-experience^—compris- 
ing on the one hand the indeterminate 
unity of apperception or the empirical Kgo, 
as the co-ordinating principle of the Sub¬ 
ject-series [ ), and on the other hand, 

the indeterminate material potencies, the 
subtile vehicles of potential Energy 

the ultimate' subtile constituents of 
the Object-series (the material world). The 
previous stadiunv, the cosmic matter of 
EtfptfriChce ($&r, *rw) evolves ’ Within itself, 




by differentiation and integration, an 
individuated but still indeterminate stuff 
in two co-ordinated series, Subject and 
Object. 

(4) Determinate stuff ( fw* ) evolved within 

the indeterminate by further differentia¬ 
tion and integration, viz :) in the, series of 
Subject-experience, sensory and motor stuff > 
and in the Object series, a corresponding 
atomic matter-stuff actualising the material 
potencies in the form of specific sensible 
Energies. The latter includes the different 
classes of Paramawus, the different kinds* 
of atomic constituents of different kinds 
of gross matter ( ). 

(5) Coherent and integrated matter-stuff, in¬ 

dividual substances, characterised by 
generic and specific properties,, which 
however are not rigidly fixed, but fluent 
being subject to a three-fold change and 
constantly evolving, wpc 

Sutra 44, Chap. III. 

ihid. qffirct )• 

(6) And so the cosmic series moves on in 

ascending stages of unstable equilibrium 
( until the, reverse course of 

equilibriation and dissipation of pnergy 
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and which even now 

constantly accompanies the evolution and 
transformation of Energy, completes the 
disintegration of the universe into its ori¬ 
ginal unmanifested ground, the unknow* 
able Prakr/ti, 

The order of Cosmic Evolution according to the 
(Sutra 19, Pada II) is shown below, in a 
tabular form :— 

Prakr/ti, the unmanifested unknowable ground 

( ) 

Cosmic matter of experience ( *VT, W) 


Object series ( ) 

Individuated bat in¬ 
determinate matter-stuff 
(subtile material poten¬ 
cies, () 


Determinate matter-stuff 
(.fasts ) atomic and mole¬ 
cular constituents of gross 
matter ( ) 


Subject series ( ) 

Individuated indeter¬ 
minate mind-stuff 
(unity of appercep¬ 
tion, empirical Ego, 


Determinate mind-stuff 
( faafa ) sensory and 
motor psychoses, etc. 

and vr:) 
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Coherent and integrated 
matter-stuff ( 
ww: ) 

Individual substances,, 
with generic and specific 
characters subject to con¬ 
stant change or evolution 
eg. inorganic objects 
composed of atoms or 
molecules ( ), vege¬ 
table organisms ( ), 

animal organisms (nfR): 
( W si^t 
iw: Su¬ 

tra 44, Pada ill). 

PI fabric ira tiffin* 

tot ?rg 

firfSniR, ^ fastw. vt ^mrRrcirfe v«frsra*in* 

**&refw#r i Sutra 19, Pada II.) 

N.B .— -The usual order given in the Safikbya- 
com pend in ms is as follows -Prakmi, Mahat, 
Ahankara,- — and then the bifurcation, viz , xi 
organs sensory, motor and common sensori-motor 
from Rajasic Ahankara. and Tantnatras from 
I atriasic Ahankara, — and finally the Panui)6#us of 
the Sth ilJa-jBMtas. 

The conservation of Energy (and of Mass)—the 
transformation of Energy :— 

I he Guwas (Reals), though assuming an infinite 
diversity of forms and powers, can neither be created 
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nor destroyed* The v tcfta 1 it.y of the Mass (Taraas), 
as well as of Energy (Rajas) remains constant, if we 
take account both of the manifested and the unmani¬ 
fested, the actual and the potential. But the indivi¬ 
dual products of the evolutionary process, the con¬ 
crete phenomenal inodes resulting from the combin¬ 
ed action of the original Mass, Energy and Essence, 
are subject to addition and subtraction, growth 
and decay, which are only due to changes of collo¬ 
cation, and consequent changes of state from the 
potential to the actual, (in other words, from the 
future to the present and from the present to the 
past, in a time series,)—changes, which are illu¬ 
sorily ascribed to the Reals themselves The differ¬ 
ent collocations of Mass and Energy give birth to the 
divers powers of things, 1 he various forms ol Energy 
which may be classedas like and unlike ; indeed the 
course of Evolution from the Reals conforms to a 
fixed law, not only as regards the order of .succes¬ 
sion, but also as regards the appearance (and 
mutual relations) of like and unlike Energies. And 
this transformation is constantly going on, -the 
course of Evolution is not arrested for a moment. 

*r 

um*r**f ( ww, Sutra 19, Pada IK) 

WWTiR! ?j«rr*fT ( ibid. Sutra 

13, Pada IV.) ^ 

(ibid, Sutra 19, Pada II.) ( suftrww,. 
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Sutra 19, Pada II.) www fg: (PatanjaJi 

Sutra 15, Pada III. ) mfa'. ^**Wlfw* 

*rref?re?i 1 


The doctrine of Causation, a corollary from the 
conservation and transformation of Energy :—the 
principle of collocation—the storing-up and the 
liberation of Energy :— 

1 he Sahkhya view of causation follows at once 
as a corollary from this doctrine of the conservation 
and transformation of Energy. As the total Energy 
remains the same, while the world is constantly 
evolving, cause and effect are only more or less 
evolved forms of the same ultimate Energy. The 
sum of effects exists in the sum of causes in a poten¬ 
tial (or un-evolved) form. The grouping or colloca¬ 
tion alone changes, and this brings on the mani¬ 
festation of the latent powers of the Gamas but 
without creation of anything new. What is called 
the (material) cause or sum of material causes is 
only the power which is efficient in the production, 
or rather the vehicle of the power. This power is 
the unmanifested (or potential) form of the Energy 
set free ^ ) in the effect. But the con¬ 

comitant conditions are necessary to call forth 
the so-called material cause into activity. When the 
favourable combination or co-operation of con¬ 
comitants is wanting, there is no manifestation of 
the effect. The question is—what is the aid which 
the concomitant conditions render to the deter- 


Ml mSTffy 



ruination (and production) of the effect existing in 
potency in its material cause ? First there is the 
merely mechanical view as illustrated by some com¬ 
monplace examples, eg,, the manifestation of the 
.figure of the statue in the marble block by the 
causal efficiency of the sculptor's art, or of the oil 
in the linseed by pressing, or of the grain of rice 
out of the paddy by the process of husking, In 
these cases the manifestation of an effect is only 
its passage from potentiality to actuality, a 
stadium in the process of evolution from possible 
.(future) existence to actual (present) existence ; 
and the concomitant condition ( ) or 

efficient cause ( fafatWfOT ), the sculptor's 
chiselling, the pressing, the husking, is a sort of 
mechanical or instrumental help to this passage or 
transition. i m 

v? m v& fafrq; 

Sutra lift, 

Chap. I.) i mww 

•^faszrfwfrnf ^ 

^ I ( Sutra 12Q/ Chap. I.) 

i 

These mechanical examples of the Kapila- 
Sankhya have the merit of simplicity, but the 
,,Patanjali~Sankhya brushes them aside, and ex¬ 
plains causation on the basis of the conserva¬ 
tion and transformation of Energy, advancing it 
as the liberation of potential Energy existing 
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in a Guwa collocation, (the sum of 


material pauses) the liberation following on the 
action of the proximate efficient cause, or con¬ 
comitant condition (faftro^nnr). 

Tfte causal operation of concomitant conditions 
(efficient causes) lies only in this that they supply 
a physical stimulus which liberates the potential! 
Energy stored-up in a given collocation. Every¬ 
thing in the phenomenal world is but a special* 
collocation of the ultimate Reals (Energy, Mass* 


of (material) causes* 


and Essence). The sum 
potentially contains the Energy manifested in the 
sum of effects ; and in the passage from potency 
to actualisation, the effectuating condition (the 
concomitant cause.) when it is itself accomplished, 
is only a step in the evolutionary series, which 
add< a specific stimulus, and renders determinate 
that which was previously indeterminate. When 
the effectuating condition is added to the sum of 
material conditions, in a given collocation, all that 
happens is that a stimulus is imparted, which re¬ 
moves the arrest, disturbs the relatively stable 
equilibrium, and brings on a liberation of Energy 
) together with a fresh collocation 
»jWT 

(*n*w*r, Sutra 13, Pada IV.) vmm fofofr 
?r ^3#^% 1 fm faftni ifsfiwrtr 
1 1 fww, Sutra 1 2 y 

Pada IV.) 



Describing the production of bodies ('organic 
vehicles** for individual souls, out of matter of 
Prakrm, under the influence of their merit and 
demerit, as concomitant conditions, Patanjali 
points out that non-material concomitants like 
merit and demerit do not supply any moving force 
or Energy to the sum of material conditions, but 
only remove the arrest (the state of relatively 
stable equilibrium) in a given collocation, even as 
the owner of a field removes the barrier in floods 
ing his field from a reservoir of water* This des¬ 
cription is intended to represent the super-physical 
influence of non-material concomitants (or causes) 
like volition, merit and demerit, etc., but the 
causal operation of a material concomitant condi¬ 
tion is essentially the same ;—there is the same 
reservoir of stored-up Energy in a given colloca¬ 
tion—the same condition of arrest or relatively, 
stable equilibrium,— the same liberation of the 
stored-up potential Energy which flows along the 
line of feast resistance ;—the only difference be¬ 
ing that in the case of material concomitants the 
stimulus which removes the arrest is physical* 
instead of being transcendental as in the case of 
lion-material causes like will, merit and demerit, etc. 

The Vyasa-bhashya helps us to a clear mental 
representation of the details of this process, being 
perhaps the finest example before Newton of the 
exercise of a Scientific imagination, and as mem or- 
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able as any in the whole history of thought 
containing as it does the theory of potentials as in 
a nutshell :—As the owner of many fields can 
irrigate, from a field which is already flooded, 
others of the same or a lower level, without 
forcing the waters thereto with his hands, and 
.merely by making an opening in the barrier or 
dyke, on which the waters rush in by their own 
forceor further, as the same person cannot 
force these waters, or the earthy matters held 
in solution therein, into the roots of the rice 
plants, but only removes the obstructive grasses 
and weeds, on which the fluids of their own 
power enter the roots ;—such is the action of an 

effectuating condition ( ) added to a sum 

of material causes or conditions. 

fafwq cm: i (Patau jali 

Sutra 3, Pada IV.) f% Wiifi? fafarei w 
tpwrj fasnrfag: w f*nef*r f*wnr <n *ntr: tnfararm- 

Chain of Causation—fixed order.—The order 
of Evolution with the transformation of the Ener¬ 
gies follows a definite law. The unalterable chain 
of causes and effects in the phenomenal world illus¬ 
trates this fixed order. But though the cosmic 
order is one and fixed, it comprehends divers 
series arising from different combinations of the 
original Guwas, which constitute subordinate or 

particular laws of cause and effect. 

■%:, j Patau jali Sutra 15, Pada ill. ) 
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What we call the qualities of things are only 
modes of Energy acting in those collocations, 
'yfaiar. aar. a ^ 

Sutra 14. Pada HI.) * *«*! ** ^ ”™' 

diin;, ^dlauamar. ^r<uHi: . 

tf-ramil ijarnni*!: 1 (sinww. Sutra 3, Pada IV.) And 
these various Energies are sometimes actual 

(kinetic), sometimes potential, rising to actuality, 
and sometimes sublatent, subsiding from actuality 
into sublatency. In fact, the original Energy is one- 
and ubiquitous, and everything therefore exists in 
everything else, potentialiter (), 
without prejudice to the generic and specific 
differences of things ( •) Inor¬ 

ganic matter, vegetable organisms, and animal 
organisms are essentially and ultimately one 
niftajifrisfi TOifMNpw ’wrowrt arfftrat 

so far as Mass and Energy are concerned,but 
the varied forms of Energy and the generic and 
specific qualities (or properties) of things, which 
are but modes of Energy, follow a definite unal¬ 
terable law in the order of their appearance and suc¬ 
cession, under conditions of space, time, mode and 
causality, and hence all effects do not manifest 
themselves at once , * tUf 

^tsFrTOrfiPlfw:; ( ibid, Sutra 14, Pada III.), 
dl aara a e,«j as a: i f<w. ’QZ ausiiaa 

afa 1 are^t*jfr*irroaw "aairrawara uffl*. 

waawi, aai aaruaa iaie ^aefla'viTaaw. 1 ( 

Sutra. 15, Pada III. ) 
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Time, Space, and the Causa! Series:_ 

A Tanmatra (infra-atomic particle of subtile 
anatter) is conceived by our understanding to 
stand in three relations—(i) position in Space 
(fstrafea), (2) position in the Time-series (^n«nwf^etf) 
(3) position in the causal series ( ) 

These three relations are the work of the in- 
'tuitive stage of knowledge as opposed to the con¬ 
ceptual ( as opposed to ) 

But this is not the pure relationless intuition of 
Reality ( ftfifeftr ) which tnay be 

termed intellectual intuition, but the intuition 
tfiat imposes its forms on the Real substrate 

( or in other words empirical 

intuition. 

ntnfuvTirat^nfnvift 1 (sjpmnsi. 

Sutra. 44, Pada I.) 

Infinite Time is a non-entity objectively cbn- 
Ordered, being only a construction of the Under- 
standing based on the relation of 

-antecedence and sequence, in which the members 
of the phenomenal series are intuited to sl„ j to 
one another. 7 liese phenomenal changes as 
dntuited by us in the empirical consciousness 
fall into a series, which the Understanding con¬ 
ceives, as order in Time. The Time-series, 
■then, is a schema of the Understanding for 
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representing the course of Evolution. The 
schema of the Understanding supervenes or* 
the phenomenal world as order in time* and hence 
in the empirical consciousness the Time-series 
appears to have an objective reality, and to form 
a continuum. As there is an ultimate and irreduci¬ 
ble unit of extensive quantity ( ) in the 

Ciu/zas or infinitesimal Reals of Prakr/ti, which are 
without constituent parts, so the moment may be 
•conceived as the ultimate and irreducible unit of 
this time-continuum as represented in the empi¬ 
rical eonciousness. A moment therefore cannot 
•be thought of as containing any parts standing 
in the relation of antecedence and sequence. If 
change is represented by the Time-series, a 

•moment as the unit of time may be supposed to 
represent the unit of change. Now all physical 
change may be reduced to the motion of atoms 
in Space, and we may therefore define the moment 
as representing the ultimate unit of such change 
— vis-., the (instantaneous) transit of an atom 

(or rather a Tanmatra) from one point in Space 

to the next succeeding point. Even an atom 

has constituent parts (the Tanmatras), and hence 
an atom must take more than one moment to 
change its position. The motion of that which 
is absolutely simple and without parts from one 
point in Space to the next must be instantaneous, 
and conceived as the absolute unit of change* 


MIMS m 
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( and therefore of time, If this is held to be an 
irreducible absolute unit, it will follow that what 
we represent as the time-continuum is really 
discrete. Time is of one dimension. Two mo¬ 
ments cannot co-exist. Neither does any series 
of moments exist in reality. Order in Time is 
nothing but the relation of antecedence and 
sequence, between the moment that is, and the 
moment that went just before. But only one 
moment, the present, exists. The future and the 
past have no meaning apart from potential and 
sublatent phenomena. One kind of transformation* 
to which a thing is subject, is that it changes from 
the potential to the actual, and from the actual to 
the sublatent. This may be called the change of 
mark as opposed; to change of quality 

( T 4 ^(qfwi?T \ and the change due to duration or 
lapse of time ( ). The present is* 

the mark of actuality,—the future, the mark of 
potentiality,—and the past, of sublatency,—in a 
phenomenon. Only one single moment is actual, 
and the whole Universe evolves in that one single 
moment. The ‘‘rest is but potential or sublatent. 

sfir i 

v to : 

WPS i <t qnoffar. i *r ^ 

#r ;W.» *r w$i\ 
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f?<¥) .?>>: ?rwH5^tr<T, ?r^BpT: 
»5tf^ jfijjh i Mp|i*5^f 3$ pjgnr. ^ TOWfjp?i: 
srra: *|r: i Jji5?n *n sB»rS*r *f?ra: ycgjy. 

^rj^nf§cf sj ^ri^r: 'f w„ njflwrfrfim^ tfirr: i (’snwrer, 
Sutra 52 , t’ada III.) 

Vijnana-bhikshu points out that this does not 
amount to a denial of Time. It means that time 
has no real (or objective) existence apart from the 
‘moment’. But the latter is real, being identical with 
the unit of change in phenomena 

But even this is real only for our empirical 
(relative) consciousness .('$%***), which intuites 
the relation of antecedence and sequence into the 
evolving Reals (Guwas), in the stage of ‘empirical 
intuition’ The ‘intellectual intui¬ 

tion’ (W^mfirf^rraT) on the other hand, appre¬ 
hends the Reals as they are, without the empirical 
imported relations of Space, Time and Causality. 

Space as extension and Space as position 

Space must be distinguished as Deja (locus, or 
rather extension) and Dik (relative position). Space 
(Dik) as the totality of position, or as an order of 
co-existent joints, is wholly relative to the Under¬ 
standing, like order in time, being constructed on 
the basis of relations of position i ntuited by our 
empirical (or relative) consciousness. But there 
is this difference between Space-order and Time- 
order : there is no unit of Space as position (Dijt), 
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:lf<ough we may conceive a unit of Time, viz., the 
moment ( regarded as the unit of change in the 
phenomenal or causal series ( q'CWUfw or 

—l&qqrPSqr, Sutra 51, Pada IIL) Spatial 
position (Dik) results only from the different rela¬ 
tions io which the all-pervasive A Jv&sa stauds to 
the various finite (or bounded) objects On the other 
hand. Space as extension or locus of a finite body, 
De.?a, (t*r. figrorert:), has an ultimate unit, being ana- 
lysable into the infinitesimal extensive quantity 
inherent in the Reals (Guwas) of Prakr/ti. 

1 ^iwmr 3 

1 $FW’Wj[ 1 

qmw. 1 qrnrra 

f^sfif firifer: ^ qrm: ww g **Srihr *N?f 1 

The Causal series .—The relation of Cause and 
Effect has been already explained. It only 
remains to add that the category of causality is 
mediated through the schema of order in Time. 
The Empirical Intuition first superimposes rela¬ 
tions of antecedence and sequence on changing 
phenomena (the evolving Gu/zas or Reals), and the 
Understanding out of these relations creates order 
in Time. The Empirical Intuition then intuites 
the phenomenal series of transformations of Energy 
in this Time-order and in so doing, imports the 
relation of cause and effect into the course 
of Nature. ( , 

Sutra 5 i, Pada III.) 
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The dissipation of Energy (and of Mass)—their 
dissolution into the formless Prakr/ti :—Cosmic 
Evolution ('fPwnrr) is a two-fold process, creative 
as well as destructive, dissimilative as well as 
assimilative, katabolic as well as anabolic 
and fauftWt, and ) In one 

aspect, there is the aggregation (unequal aggre¬ 
gation) of Mass and Energy, with consequent 
transformation of Energy, resulting in the creation 
of inorganic as well as organic matter, and the 
genesis of worlds. The successive steps of this 
process may be described as (i) unequal aggre¬ 
gation with storing-up of Energy in a certain 
collocation, under a state of arrest ( i.e. in 
a state of relatively stable equilibrium ), (2) a 
Stimulus removing the arrest, and disturbing the 
equilibrium, and (3) liberation of the Energy, 
moving on to a fresh collocation, fresh aggre¬ 
gation, arrest and equilibrium. The process of 
the world thus moves on from equilibrium to equi¬ 
librium, and the result of that process is the deve¬ 
lopment of a coherent determinate heterogeneous 
whole (fw- fast'h gtifogw^ag*) 

in what is essentially an incoherent indeterminate 
homogeneous whole ( wiT. ) 

But there is a second aspect of this evolu¬ 
tionary process. Unequal aggregations are un¬ 
stable, there is a constant tendency in things 
to go back to the original stable equilibrium, 
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state of uniform equal diffusion of Reals. This* 
process is called the resolution of like to like 
( ), consisting in assimilation and. dis¬ 

sipation, and being the exact opposite of the pro¬ 
cess of “differentiation in the integrated ” which 
has evolved the Cosmos. The collocations of Mass, 
Energy, and Essence are always breaking up, and 
the Energy as well as the Mass, however slowly, 
however imperceptibly, are being dissipated ix. 
dissolved into the original formless Pralmti a state 
of permanent equilibrium and arrest, from which' 
there is and can be no return, except under the 
transcendental influence of the Absolute at the 
commencement of a new creative cycle. Not that 
there is a destruction of the Mass or Energy, 
but a dissipation or dissolution into a condition 
of equal uniform diffusion from which there is- 
no return. This is not the phenomenon of kinetic 
Energy disappearing and becoming potential 
or sublatent, for in such cases there is restitution or 
reconversion by natural means. When this reverse 
current of assimilation ( and dissipation ) prevails 
over the current of dissimilation (and integration ), 
the Universe will disintegrate more and more, 
until it disappears in the formless Prakrzti, its 
unknowable source and ground. and 

The Evolution of matter ( m llfw 
The ultimate constitution of Matter is a question 
of the profoundest interest in the Smkhya-Patan- 


wmsr/fy 
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jala system. Three stages clearly stand out in the 
genesis of Matter :—(i) the original infinitesimal 
units of Mass or inertia, absolutely homogeneous 
and ubiquitous, on which Energy does work, when 
the original equilibrium comes to an end 
WWtinrercj , (2) The infra-atomic unit potentials, 
charged with different kinds of Energy, w’uich re¬ 
sult from the action of Energy on the original x^nits 
of Mass, ( )> and (S) the five different classes 

of atoms, the minutest divisions of which gross 
matter is capable, but which are themselves com¬ 
plex Tanmatric systems ( 1UH , 

The first stadium Bhutadi is absolutely homogene¬ 
ous and absolutely inert, being devoid of ajl physi¬ 
cal and chemical characters, (^nfafawfa) except 
• quantum or mass () ; and this 
admits neither of addition nor of subtraction, 
can neither be created nor destroyed- The second 
stadium Tanmatra represents subtile mattqr, vibra¬ 
tory, impingent, radiant, etc., instinct with potential 
■energy. These potentials arise from the unequal 
aggregation of the original mass-units in differ¬ 
ent proportions and collocations with an unequal 
distribution of the original Energy ( Rajas). ( 

•Wf: far ffa % «*nfappin*r "wt?® 

ufa nfanfasm ^ 8$ )• 

The Tanmdtras possess something more than 
•quantum of Mass and Energy. They possess 
physical characters, some of them penetrability 
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(), others powers of impact or pres¬ 
sure, others radiant heat, others again capability 
of viscous and cohesive attraction. In intimate 
relation to these physical characters they also 
possess the potentials of the energies represented 
by sound, touch, colour, taste and smell, but being 
subtile matter they are devoid of the peculiar 
forms (faifa) which these potentials assume in 
particles of gross matter like the atoms and their 
aggregates. In other words, the potentials lodged 
in subtile matter must undergo peculiar transfor¬ 
mations by new groupings or collocations to be 
classed among sensory stimuli,—gross matter 
being supposed to be matter endued with proper¬ 
ties of the class of sensory stimuli, though in the 
minutest particles thereof the sensory stimuli may 
be infra-sensible, ( but not )* 

^ *5?fWw » t ^ 

^jjrr i ct^im 

^en^rt i) 

The Tanmatras, then, are infra-atornic parti¬ 
cles charged with specific potential energies,— 

first, the potential of the sound-stimulus is lodged 
in one class of particles, Tanmatras which possess 
the physical energy of vibration ( tf), 

and serve to form the radicle of the ether atom 

( Vfmi.'wm ), then the potential of the tactile 
stimulus is lodged in another class of Tan¬ 
matras, particles which possess the physical 
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impact or mechanical pressure in addi 
that of vibration and serve to form the 
radicle of the gas atom (Vayu Paramawu) next, 
the potential of the colour stimulus is lodged in a 
third class of Tanmatras, particles which are 
charged with the energy of radiant heat and 
light in addition to those of impact and vibration 
and serve to form the nucleus of the light and 
heat corpuscle ; then the potential of the taste- 
stimulus is lodged in other "lanmatras, particles 
which possess the energy of viscous attraction, 
in addition to those of heat, impact and vibration, 

• - - V v . 

and which afterwards develop into the atom of 
water, and lastly, the potential of the smell- 
stimulus is lodged in a further class of Tanmatfas, 
particles which are charged with the energy of 
cohesive attraction, in addition to those of viscous 
attraction, heat, impact and vibration and which 
serve to form the radicle of the earth-atom. 


ir?frrsfai: asroi 4«?aarrc' ama^ra’ ^aana mantra' 

trofifan: i srrewra. 
Sutra 19, Pada II. witm 4*?aana' aaasw^awairi 
sparrow ^iwaarra^i astro aainifa 

(mrsawwr—Sutra 62, Chap. I.) 


jjfagasasnalaiara qar. 'rfarom: sfSpfbromi: 

’aasfaasrow. aariia: 1 ( roiawjr, Sutra 14, 
pada IV.) aaiar 1 a*?aatra' 'ag^arrainri ^reaiattjsaTa 
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v. wrt ^ ^5 7 r*R#t 

f^Wwrwit fafs$ $$ 
jwwitf sr£?i 4$Nrf W«i': im<craYf?;Y i W *a$ijnW- 
^mYr<tf?iram ^wFijfnf* $«?: q frnwwfi j: i 
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faSfPlWS remarks :— W w faitffau 
Sutra 14, Pad a IV.) 

Befofe explaining the genesis of atoms, it is 
necessary to say something about A'ka.ra, which 
is . the link between the infra-atomic particles 
(Tanmatras), and atoms (Parama/ms). A. jcto. 
corresponds in some respects to the ether of the 
physicists, and in others to what may be. called 
proto-atom (protyle). In one aspect Alcana is 
all-pervasive ( firg ), and devoid of the pro¬ 
perty of impenetrability which characterises 
even the infra-atomic potential units (Tanmatras). 
In another aspect, Ankara is described as having 
originated out of the mass or inertia in Prakrzti 
(Bhutadi) when the latter became charged with the 
first potential vibration ( the sound-potential ). 
Vijfiana-bhikshu in the Yoga-Vartika boldly tackles 
the difficulty. A / ka.va, he explains, has two forms, 
original and derivative, hon-atomic and atomic. 
The original A kaya is the undifferentiated formless 
Tamas(mass in Prakr/ti, matter-rudiment—Bhutadi) 
which is devoid of all potentials, and is merely 
the all-pervasive seat or vehicle of the ubi¬ 
quitous original Energy ( Rajas ). This Ankara 
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not be confounded with vacuum, which is 
negative ( uh-occufiedhess ), 



indue 


it must be conceived as" all-pervasive, 
occupying the same space as the various forms of 
gross matte r WR 

and therefore devoid of the property of impene¬ 
trability ( '4iwftr«ir ) which charac¬ 

terises atomic matter. But when the original 
equilibrium ( ) comes to an end, unequal 

aggregations form collocations in different groups 
and proportions of the three Gu^as. 

^sW and 

The transformation of Energy now begins,—work¬ 
ing on a collocation of mass (with Essence), 

j it first gives rise 
to the sound potential ( Rftwfa— 

) and the atomic A kasa ( proto-atom, 
protyle) is but an integration of the original 
unit of mass charged with this vibration-potential. 
This vibratory ( or rather rotary ) ether-atom 
( ) is integrated, limited ( ) and as 

such cannot occupy the same space with other 
( subsequently integrated ) atoms. But this proto- 
atomic integration ot A ku^a ( 3TT%ein?r ) is formed 
everywhere, and itself residing in the ubiquitous 
ndn-atotnic Alk&sa ( 3rrw$fT9t —} forms 
the universal medium in which air or gas atoms, 
light and heat corpuscles, and other atoms move 
and float about. ( TOfamti i f% 
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TOr ^ 50rr?[-~ 

f%^ffj|, Sutra 40,> \ Pada III, fr 

i <ra \ ^rwwrot 

sararfijwp* i »< to 

^Kn nyrg qqT^tt€*r$r‘ qg<wr. qftwh 

to* *fWVr f* tot^h^h ^wro^sranr trftfag* 

TOKrw^ grsqsi^ itorarffa, Sutra 40, Pada III.) 

The genesis of the infra-atomic unit-potentials 
( Tanmatras ) and of the atoms . 

The subject of the genesis and the structure 
of the Tanmatras and the Parama^us was a fascinat¬ 
ing one to these ancient thinkers, and a wide 
divergence of views prevailed. I will here notice 
several typical views :—those of the Vishnu Purawa, 
Parayara, Patanjali and a certain School of Vedan- 
tists reported in the TOfaWTO. 

I. A famous passage in the Vishnu Pura//a 
explains the genesis and the structure of the 
Tanmatras and of the Bhiitas ( Paramdwus ) in 
the following manner :— 

The first Tanmatra originated from the rudi¬ 
ment-matter (Bhutadi), the individuated but still 
ndeterminate potential-less Mass in .Prakr/ti, under 
the action of Energy ( 9<renRi: 

Sutra 62, Ch. I.) by a process of disintegration and 
emanation ( TO —wfa^TPOW. 

Sutra 14 , Pada IV. f^nhrreWTOl sarfqm tftr 
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ou Patanjali’s Sutt*.—wnNfSR* fwwwr. 
etc.) in the menstruum, or surrounding medium 
of the unindividuated Cosmic Mass ( Mahat ) 

(). 

This first subtile matter, the first result of 
‘Mass-disintegration' and Energy-transformation, is 
charged with the sound-potential, the potential of 
vibration or oscillation (<&**). It is called 
the sound-potential (msscpwra)* 

This is typical of the genesis (and structure) 
of the other Tanmatras (kinds of subtile matter). 
In each of the remaining cases, an atomic Mass 
charged with actual specific energies () 
disintegrates and emanates, and thus evolves a 
form of subtile matter (a kind of lanmatra) under 
the action of Energy, and always in the same 
menstruum or surrounding medium, that of 
Bhutadi, the super-subtile. Each kind of subtile 
matter becomes charged with a new potential in 
addition to the potentials already evolved. The 
genesis of an atom, a Bhuta-Parama«u, is a quite 
different process. Here the unit potential (lan- 
mfitra) receives an accretion of Mass, and by a 
sort of condensation and collocation evolves an 
atom (Bhuta-Parama«u). 

The genesis and structure of the 1 anmatras and 
the Bhuta-Paranwms are worked out below 
x. The super-subtile individuated Mass (rudiment- 
matter (Bhutadi), under the action of the 
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original Energy (x&i'j disintegrates and 
emanates () in the menstruum or sur¬ 
rounding medium ( WTOI ) of Mahal,’ cos¬ 
mic super-subtile Mass, and evolves a form 
of subtile matter ( wrra ), : which becomes 
charged with the sound-potential ('vibra¬ 
tion-potential,' ) { and is called the unit 
of sound-potential ( y. 

This subtile matter, the Mass, charged with 
sound-potential, receives an accretion of 
Mass from the rudiment matter (Bhutadi) 
and by condensation and collocation 
evolves the Ak&ya. Bhuta, the atomic Alc&ya, 
the proto-atom charged with the specific 
energy of the sound stimulus (actual vibra¬ 
tory motion.) ( ^ ^ qmfe 

Wtot TO or the Vishnu 

Pura/za’s passage, Sutra 14, Pada IV). 

This proto-atom, the atomic A'ka.sa, charged 
with its actual specific energy, again 
disintegrates and emanates, under the 
action of the original Energy, and in the 
menstruum of the rudiment-matter (super¬ 
subtile Mass) and thus evolves another kind 
of subtile matter (Tanmatra) which becomes 
charged with the touch potential ( the 
potential of impact or mechanical pressure 
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( .yqfea,, W i nte r * ) i n addition to the sound- 
potential ( vibration-potential—nfwre ) and 
is called the unit of touch-potential 
( msicTOra). 

4 . Next, this subtile matter, the mass charged 

with touch ( and sound ) potential, i e. with 
the potentials of vibration and impact, 
receives an accretion of mass again from 
the rudiment-matter (Bhutadi) and by 
condensation and collocation, evolves the 
Vayu Bhuta, a kind of gaseous matter or air 
of which the atoms are charged with the 
actual specific energy of the touch stimulus, 
i.e- with actual energy of impact in addition 
to the actual energy of vibratory motion. 

5. Next, the atom of Vayu, so charged with 

the actual specific energy of impact and 
vibration, again disintegrates and ema¬ 
nates, under the action of the original 
Energy, and in the same menstruum or 
surrounding medium of the rudiment 
matter ( super-subtile Mass—-Bhutadi) and 
thus evolves another kind of subtile matter 
(Tanmatra), which becomes charged with 
the heat-potential (heat-and- 
light-potential) in addition to the impact- 
potential and the vibration-potential, and 
is called the unit of colour-potential 
(ctra-AR )• 




6 ■ Now thi s subtile matter, this radiant 
matter, charged with hght-and-heat-poten- 
tial, and also with impact and vibration 
potential, receives an accretion of Mass 
again from the rudiment-matter (Bhutadi), 
and by condensation and collocation evol¬ 
ves the Tejas Bhuta, the light-andheat- 
corpuscle, which is charged with the specific 
Energy of the colour-stimulus, i,c . radiates 
actual heat and light (in addition 
to manifesting the energy of impact (im- 
pingeucy) and of vibration (or oscillation). 

7. Next, this atom or lighten d-heat-corpuscle 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
taste-potential ( ), in addition to 

the three potentials already generated, and 
also with the physical potential of viscous 
attraction. 

<8. this subtile matter charged with the taste- 
potential and with the potential of viscous 
attraction condenses and collocates as 
before into the water-atom which mani¬ 
fests the actual specific energies of viscous 
attraction and the taste-stimulus. 

*9. Ihe viscous water-atom charged with the 
actual specific Energy of the taste-stimulus 
disintegrates, and emanates as before a 
form of subtile matter charged with the 
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smell-potential in addition to the four 
potentials already generated and also with 
the potential of cohesive attraction. 

-10. This subtile matter charged with the smell- 
potential and with the potential of cohesive 
attraction condenses and collocates as 
before into the earth-atom, which manifests 
the actual specific Energies of cohesive 
attraction and the smell-stimulus. 
Vijnana-bhikshu in the Yoga-Vartika briefly 
summarises the Vishwu Pura/za process 
as follows : — 

Bhutadi as radicle in conjunction with Ma¬ 
hal produces the sound potential, which as 
radicle in conjunction with Bhutadi pro¬ 
duces A kaj-a, which as radicle in conjunction 
with Bhutadi produces the touch-potential, 
which as radicle in conjunction with Bhutadi 
produces Vayu, which as radicle in conjunc 
tion with Bhutadi produces the colour- 
potential, which as radicle in con-junction 
with Bhutadi produces Tejas and so on 
In this brief summary lie does not bring 
'Out the force of (the disintegrating 

process), and the distinction between the 
genesis of subtile and gross matter 
(Tanrnatra and Bhiita). 

mi tttoi * totto: i 

to TOflfSrrf to: i 







y-m ymn i 

3^*15 *j?ufe *r i 

5ifi^ j%^M: wm ^ \ 

?rg: <ro *s?*ff Vit *ra: i 

II. A famous passage in JPara.vara takes 
another view of the genesis and structure of the 
Tanmatras and the Bhuta-Psramamis. Krishwa- 
pada, in the represents the scheme 

as follows : — 

The Tanmatras originate from one another 
in one linear series, and each Bhuta originates 
in a separate line from its own Tanmatra : — 

(JBhutadi) 

Sound-Tanmatra—as a radicle or 
centre surrounded or encircled 
by Bhutddi generates Ankara. 
rany Touch-Tanmatra—as a radicle or 
centre encircled by Sound-Tan¬ 
matra with A IdUa-atom as a help 
generates Vayu— 
Colour-Tanmatra — as a radicle or 
\ centre encircled by Touch-Tan- 

* matra with Vayu-atom as a help 

v | generates Tejas— 

XWWV* Taste-Tanmatra—as a radicle or 

* centre encircled by Colour-Tan- 

* v * matra with Tejas-atom as a help 

\ \ * generates Ap— 

Smell-Tan matra—as a radicle or 
centre encircled by Taste-Tan¬ 
matra with Ap-atom as a help 
generates Pr/thivi. * 
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The genesis of a Bhuta-Paramfeu ( atom ) 
from the subtile matter of a Tanmatra is not here 
so simple as in the view of the Vishwu Purawa. The 
latter speaks of condensation and collocation, 
but in the passage under reference a Tanmatra 
is supposed to act as a radicle, as the centre of a 
system, surrounded or encircled by Tanmati as 
of the immediately higher order in the medium 
its own Bhuta, 


Thus an atom of Akara has the folio 
structure :— 


Prakn'ti—Mahat 


Prakrvti—Mahat 


An atom of Aiciva 


Sb = S abda-Tanmatra (vibration-potential) 
Bh=( BMtddi) 


7 
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An atom of Vdyu is constituted as follows — 
This takes place within the surrounding med 
1 of A’k&ra. 

A"k m 


Akira 

An atom of Vayu 

Sp==Spar.fa-Taninitra (impact-potential) 
S b = Sab d a - Ta n m fit r;i (vibration-potential) 
An atom of Tejas—heat-and-ligbt corpuscle — 
has the following structure :— 

Vayu 
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Rp = Rupa-Tanmatra (light-potential) 
Sp = Spar.sa-Tanmatra (impact-potential) 

and so on. 

A Chemist will be disposed to push his chemical 
processes into the region of subtile matter. He 
may translate as a menstruum, and WW 

as a catalytic agent. In this case, an atom of 
Vdyu will be considered as generated from the 
impact-Tanmatra as a radicle, in the menstruum 
of vibration-Tanmatra, with A k&ra-atoms as a 
catalytic agent. 

^tsspw *rfcwj# wraW 

vq NrqnJureraqniT wuW'flMi'i 

qigaifaff, na: 

<s* *rs(3WW9«ra '‘iWCTWmt 

Haft airaft—and so on. «*a jrh: 9 iHMTi*i»: i 

tTWWWaT (qrfvJWPW)- 

A slight variation of the above view is ascribed 
to a certain school of Vedantists in the 

The scheme may be represented as follows 
A Bhtita-atom is evolved by integration (con¬ 
densation and collocation, ) from the 

A 

corresponding Tanmatra (subtile matter). This 
as the same view as that of the Vishmi pura«a. 
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The Tanmatras again evolve from one another in- 
a lineal series as in Parasara’s view. But the pro¬ 
cess of this generation is somewhat more complex. 
A Tanmatra first disintegrates and emanates in 
a surrounding medium (a menstruum ) of the 
Tanmatra just preceding it in the order of genesis 
and with the help of its own Sthula Bhuta as a sort 
of catalytic, generates the Tanmatra next in order; 
e.g., the intra-atomic impact particles () 
disintegrate or emanate, in a surrounding ‘atmos¬ 
phere’ of the vibratory subtile matter 
and then with the help of their own atomic in¬ 
tegration V6yu, gas, generate the Tanmatra next 
in order, the subtile matter of radiant light-and- 
heat (ftars). 

III. Patanjali’s view, as expounded in the •sqtir- 
and is as follows :— 

(a) The order of genesis of various forms of 
subtile matter (potentials) :— 

(1) Bhutadi,the rudiment-matter, original Mass, 
acted on by Rajas, Energy, produces the 
sound-potential ( vibration-potential ) ^rsrr- 

(2) This subtile vibration-potential, as a radi¬ 
cle, with accretion of rudiment-matter 
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(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
touch-potential (impact-potential) which 
is impingeht as well as vibratory (oscil¬ 
lating). 

(3) This subtile impact-potential again, as a 
radicle, with accretion of rudiment-matter 
(Bhutadi) condensing and collocating, and 
acted on by Rajas, generates the subtile 
light-and-heat potential ( ) which 

radiates light-and-heat, in addition to being 
impingent and vibratory, 

1(4) Next, the light-and-heat potential, as a 
radicle, with accretion of rudiment-matter, 
(Bhutadi) condensing and collocating as 
before, generates the subtile taste-potential, 
which is charged with the potential of the 
taste-energy, and of viscous attraction, 
in addition to being vibratory, impingent 
and radiant. 

<S) Lastly, the subtile taste-potential as a 
radicle, with accretion of rudiment-matter 
as before, condensing and collocating, 
generates the subtile smell-potential, which 
is charged with the potential of the smell- 
energy, and also of cohesive attraction, 
in addition to being vibratory, impingent 
and radiant. 



minis 



The order of genesis of the Bhuta Barama?ms> 
(forms of atomic matten). 


The five classes of atoms are generated as 
follows :— 

(1) The sound-potential, subtile matter, with 
accretion of rudiment-matter ( Bhutadi) 
generates the A kasa-atom. 

(2) The touch-potentials combine with the 
vibratory particles ( sound*potential ) to- 
generate the Vayu-atom.. 

(3) The light-and-heat potentials combine 
with touch-potentials and sound-potentials 
(i.e. with impact particles and vibratory 
particles) to produce the Tejas-atom, 

(4) The taste-potentials combine with light- 
and-heat potentials, touch-potentials and 
sound-potentials(i>. with radiant, impingent 
and vibratory particles) to generate the 
Ap-atom and 

( 5 ) The smell-potentials combine with the 
preceding potentials (t.e. with particles of 
touch-energy and with radiant, impingent 
and vibratory particles) to generate the 
earth-atom* 

The Avk 4 ra-atom possesses penetrability, the 
Vayu-atom impact or mechanical pressure, the 
Tejas-atom, radiant heat-and-light, the Ap-atom, 
viscous attraction, and the Earth-atom, cohesive 
attraction. 
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Vijnana^bhikshu in one passage gives the 
following scheme of the genesis of the Bhutas 


A radicle of sound-potential with rudiment- 
matter gives Akara-atorn (Bhutadi), a radicle of 
touch-potential with A’k&ra-atom gives Vayu-atom, 
a radicle of light-and-heat potential with 
Vayu-atom gives Tejas-atom, a radicle of taste- 
potential with Tejas-atom gives Ap-atom, and a 
radicle of smell-potential with Ap-atom gives 
Earth-atom. On this view, an atom 

of A'"kd^a=Bh(Sb) 
of Vayu= { Bh(Sb)} (Sp) 
of Tejas- { Bh(Sb>}~(Sp) Rp 

where 

and so on. 

Bhutas and Paramattus—Cosmo-genesis and its 
successive stages. 

The 'five Bhutas* stand for a classification of 
substances on the basis of their generic properties 
resulting, as the Sankhyas hold, from the structur¬ 
al type of their constituent atoms—a classifica¬ 
tion more physical than chemical, or properly 
speaking chemico-physical, unlike the purefy 
chemical classification of the so-called elements of 
modern chemistry* A Pararrut/m, again, is a type 
of atoms corresponding to each Bhiita class, and 
indeed one and the same kind of Paramtwm may 
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atoms of different masses, if only 
these should agree in their structural type. 

Cosmo-genesis—a bird’s eye view :—Out of the 
all-pervasive rudiment-matter (Bhutadi) appeared 
A k&ra (ether), first as a Tanmatra (subtile matter) 
charged with the potential energy of sound (vibra¬ 
tion-potential), and then as an atomic integration 
of a mono-Tanmatric structure (the Alkam-atom 
—also ubiquitous and all-enveloping. In 
the next stage we find a new kind of Tanmatras, 
systems of the infra-atomic vibratory particles, so 
arranged as to manifest a new form of energy, 
that of impact or mechanical pressure and these 
Tanmatras combining with the 

vibration-potentials ( A'kaja Tanmatra ) produced 
a new kind of atom, the di-Tanmatric Vayu-atom, 
which by aggregation formed a gaseous envelope 
composed of impinging (driving) vibratory parti¬ 
cles (V&yu). Next appeared the third class of 
Tanmatras, infra-atomic systems of the impinging 
vibratory particles, which by their collocation 
developed a new form of Energy—the energy of 
radiant heat-and-light. These Tanmatras (?pr- 
fr^RTfSTTftr) combining with the potentials (Tan¬ 
matras ) of vibration and impact, produced a new 
kind of atom—the tri-Tanm&tric Tejas-atom, the 
light-and-heat corpuscle, which by aggregation 
enveloped the gaseous world in huge flames* 
In the next stage we have the fourth class of 





Tanmatras, new and complex infra-atomic systems 
-of the radiant impinging vibratory particles, 
which evolved the energy of viscous attraction 
as well as the potential Energy concerned in the 
taste-stimulus. These Tanmatras (T^^^r^rrfw) 
combining with the three previous ones, gave rise 
to another class of atoms, the- tetra-Tanrnatric 
Ap-atorn, and the flaming gases were thus preci¬ 
pitated into cosmic masses of viscous fluid matters 
(Ap). Finally appeared the fifth class of Tanmatras 
infra-atomic systems of the viscous radiant impin¬ 
ging vibratory particles which developed new 
forms of Energy-^-the Energy of cohesive 
attraction, as well as the potential energy concern¬ 
ed in the stimulus of smell. These Tanmatras 
( ^rr^?^rN‘) uniting with the other four kinds 
of infra-atomic subtile particles, formed another 
class of atoms, the penta-Tanmatric Earth-atom. 
Thus the viscous fluid matters were condensed 
and transformed into the Earth-Bhuta, compri¬ 
sing the majority of the so-called elements 
of chemistry. 

The Purawas, in their own fanciful way, con¬ 
ceive that, in the course of cosmic evolution, each 
succeeding Bhuta appeared within an outer en¬ 
velope of its immediate predecessor, with a total 
mass ( or volume ? ) a tenth less than that of the 
latter. 





fTOf 5Ttf: TCTtfa»Rf: I 

f^a[ ^rf^njfr* sr*nrY agR^f^f ii 
^Tfa^fT*roJTT i 
^r^srnrrft vzr*ft ^fV^rzrt imfinw. » 

•*N *1 

graftal*. 3#sr£?nT^% u 

(rf^r) slokas 72,81 and 82) 

Examples of the different Bhutas :«— 

1. A ka^a. This is ubiquitous. 

2. Vayu. Various substances composed of 
di-Tan matric atoms,—kinds of Vayu—must 
have been formed in the gaseous envelop# 
in the second stage of cosmic evolution,, 
out of the proto-atoms of A My a. But 
they have either suffered a fresh trans¬ 
formation into substances of a more com¬ 
plex atomic structure, or have dissipated 
into the mono-Tanmatric A ka^a, out of 
which they took their rise. The one 
familiar example now surviving is atmos¬ 
pheric air. Water-vapour (*rw) is but water 
(Ap), and smoke, fumes, etc. but earth- 
particles in gaseous diffusion. 

3. Tejas;—Various classes ofi Tejas oor- 
puscle^r-substances with tri-Tan matric 
atomic structure, i\e. two grades subtler 
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than the ordinary elements of chemistry 
(which are of a penta-Tanmatric struc¬ 
ture),—are even now known. ( 
v *rsfW i wfif 
wrqjfsf,-) i 

First, there is fire, or the light-and-heat emit¬ 
ted by the burning log of wood or lamp 
^iT ^r:). Now it is important to note that the 
Same of a burning log of wood (T^qpr) or an oil- 
lamp is not pure Tejas, a pure mass of light-and- 
heat corpuscles. There is chemical union with' 
Earth-particles (particles of the hard penta-Tan¬ 
matric substance) acted on by Energy ; and then 
the Tejas corpuscles, light-and-heat particles which 
are latent ( absorbed ) therein, come forth as 

flame ( lnfaNfarenN '■S'fcW/Tfw— 

—Sutra no, Chap. V. ) 
Then there is the light of the sun and the stars 
( f^"®f ) which are flaming masses of 

molten viscous matters ( ^tr feaj” vr^ 

or of molten 

earthy matters ( frsrffor tnftf 

Wf'w —f^^r^vr'^r; mmum** Sutra 13, 

Chap. HI.) There is also the lightning, which* 
liberates a kind of Tejas latent In. the aqueous 
particles and vapours* under the action of 
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Energy, in the same way as an ordinary fire 
liberates the Tejas latent in the wood or other 
fuel. Next there are the stores of animal 
heat derived from the break-up of the nutritive 
material ( ). Lastly there comes the peculiar 

form of the Tejas Energy ( radiant Energy ) 
stored up in the metalliferous ores and igneous 
rocks which have been formed in the subterranean 
heat. Here Earthy matters are mixed up, but the 
radiant Energy predominates in the composition of 
the metals (^r^Tf^^r ^nrf^rrr —f^r^TT^r- 

fw, TTTOW-rer, Sutra 19, Chap. Ill') Aniruddha, 
a late Sankhya commentator, notes in reference to 
‘igneous bodies’ that the greater part of their 
mass is derived from the Earth-Bhuta, though the 
Tejas particles determine the peculiar chemical 
combination, which produces them ; and this must 
also be his view of the composition of the metals. 

^nr4Ti^e**u 

I Sutra 112, 

Chap. V.) 

4, Ap. I his viscous fluid of a■tetra-Tanmatric 
structure has but one pure example, viz, 
water, though the various organic acids, 
the juices of fruits and the saps of plants* 
are supposed to be transformations of 
watery radicles combined with different 
kinds of earthy accretions. 




WNtSTfr 


HINDU CHEMISTRY 


the Earth-Bhuta, the hard full- 
formed matter, with its penta-Tanmatrie 
atoms, comprises by far the majority of 
the so-called chemical elements. 

The question is,—how does one and the same 
Bhiita, of the same formal structure, comprise 
different kinds of elements, with different atomic 
masses, and different characteristic properties ? 
And the answer is not far to seek. The properties 
of a thing are only the energies that are manifest¬ 
ed in the particular collocations of the three 
Gu«as,—Mass, Energy and Essence $ and a tri- 
Tanmatrie, or a penta-Tanmatrie atom, i,e. an 
atom composed of three or of five kinds of Tan- 
matras may differ from another of the same class, in 
respect of the number of constituent Tanm&tras of 
any particular kind, as also of their collocation or 
grouping,, and therefore in mass as well as in 
generic and specific characters. 

The Sahkhya-Patanjala conceives the proper- 
ties (or energies) of substances to result from 
the grouping or the quanta of the Tanmatras, or 
the Gu^as themselves, and hence any radical 
differences in substances of the same Bhuta class 
must characterise their atoms, though in an infra- 
sen sible form. In the Nyaya-Vaueshika, on the 
other hand, the atoms of the same Bhiita class 
are alike in themselves, homogeneous ; and the 
variety of substances comprehended under the 
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same Bhuta, is ascribed merely to the different 
arrangements or groupings of the atoms () 
and not of their components, for components 
they have none. 

As a typical and familiar instance of the variety 
of characteristic properties (or energies) that may 
result from variations in accompaniment or group¬ 
ing, the S&hkhya-Patahjala points to the various 
kinds of fruit acids and juices, all originating from 
one and the same Bhuta (water) with different 
accretions of earthy matters ( ). In the 

same way, though we speak of only five classes of 
Tanmatras and atoms, the infinite variety of the 
world results from the infinitely varied collocations 
of the three original Guwas, which underlie 'Fan- 
matra and atom alike ( 

TTiir: xTOWftfw ' 33 q 5 lw*rc, reporting 

the Saiikhya view : '*?*prf*r3rmT *rsnw; trcwwficffl — 
aq-WWWf,Sutra 44,Pada Ill,—TOITm ! xn*natfair*rTr»?T 

—arramTisr, Sutra 44, 
Pada IV,—ufw^r: vwr: 

( ibid ., Sutra 14, Pada III.) ?rf vnjftf 

-^T«nai-f^in?«T mhxwt ( ibid, Sutra 14, 

Pada III. ) 

3 @T?W<r-- 5 fV Xt^tn^T QXITTSlf WfolfXprT xrefm: — 

Tam aftmnwt: -tffsrary i rm xrriT^Tpf 
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f Tfi«TRWS!fT ttfC^WTcf W«TT- 

•*f»jrorfBiR irawwi^ ^«rft;<r^R%5R^RHT^tct rrpt 
•<ot’ strrf’sm *RH'-rKq«iT: i 

nfnnfw jpirsrafaim^, $t 

fitiN^raiTq; TW&; i 

( Tfr^^iPfi—— On Karikd 16. ) 

If we take a unint of rudiment-matter (Bhiitadi) 
for the unit of mass ( cf. the mass of an electron 
with a Charge of motion etc.), and represent the 
first Tanm&tra by t, such units, and if further, t 2 , 
t„ t 4 , t 5 units of mass (Bhiitadi) be successively 
added at each accretion to form a fresh Tanmatra, 
then the second, third, fourth and fifth Tanmatras 
will respectively contain t x + t 2 , t 2 + t 2 +t,, t 4 -f 
t a + t,+t 4 , and tj+ts + tj+t^+ts units of mass. 

Also the Vdyu atom (bi-Tanmatric system ) 
will contain tj+ftj+t*), i.e. 2t r +t e units of 
mass ; the Tejas-atom ( tri-Tanmatric system) will 
contain t,+(t l -+t s ) + (t 1 +'t a + t J ) i.e. 3t 1 +2t I + 
t, units ; the Ap-atom (tetra-Tanmatric system ) 
t, 4-(t 1 + t 4 ) + (t J + t s + t s )+(t 1 +t s +t J +t 4 ), i.e. 4tj+ 
3t a +2t s +t 4 units ; and the Earth-atom(penta-Tanma- 

tric system), t J +(t 1 +t 2 )+ .+(t I +t 2 + t s +t 4 +t 5 ), 

i.e. 5t c +4t a +3t 3 +2t,4rt, units. 

If t units of mass be added to the first Tanmatra 
to form the atom of A^kcLra, the latter will contain 
tj+t units of mass. 
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other words the numbers representing the 
mass-units ( Tamas ) in the diffrcnt classes of atoms 
( gross matter) will form an ascending series, viz, 
tjL+f, atj-i-t a , 3t 1 -t-2t 4 +t„ 4fj+3ta+ 2 t,4t 4 , .and 

5f i + 4t a +3t 3 +2t,+t 5 . 

No w if a follower of the Sankhya-Patanjala were 
asked to account for differences among "Paramawus 
ol the same Bhuta class, he would perhaps suppose 
k to vary from <c, to 4, 4 from 4 to 4, t 8 from. 
<* to 4» 4 from °t 4 to 4 and t 5 from 4 to 4. 

Therefore the mass-units contained in the Vayu- 
atoms of the different possible Vayu substances, 
would be represented by 2444 244144 24 + 24 

t>.2/3j4t, in A. P. with unity as common. 

difference, there being 2(4-4) + 1 possible Vayu. 
substances. 

The mass-units contained in the Tejas-atoms of 
the different possible Tejas substances would be 
represented by the series, 34 4 2444,, 3-442.44 

• < *+ r >.3442444,. increasing in A. P. by 

unity as common difference, then being 3(4-4)4 
+ •.”*■»)+1, Tejas substances possible. 

The mass-units contained in the Ap-atoms of 
the different possible Ap-substances would form 
the series 4«4 + 3<+**, + <, 4 < x + 3 <> + 2 < t + 

.•4C+3Ai+ 44, there being 4(4 — 

3(^-4) 4 2(4 ,)4 (4-4) 4 1 Ap-sub- 

stances possible. 
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Tlie mass units contained in the Earth-atoms 
of the different possible Earth-substances would 
form the series in A. P., S< X + 4 < A 4- 3*, + a * 4 4 - «t s> 

+ 4°t 4 4- 3< s 4- 2*4 4- < 5 4- 1,..5/3 a 4- 4/3 2 4- 30 3 4- 

**4 + 0* there being 5 (/ 3 a ) 4-4( 4 , - <g,) + 3 
4 - 2 (/ 6 4 —■< 4 )4-( / 6 s —< s )4-1 Earth-substances possible. 

Size .( xtfrwrw ).—As to size or volume, the San- 
khya accepts only two kinds,—the infinitesimal, 
which is also without parts (w —faTTsnr) and the 
non-infinitesimal, which consists of parts (ir^TcT—• 
’TTWr ). The latter varies from the excessively 
small (the so-called A#us, Tanmatras and Parama- 
us) to the indefinitely great (xrtW? , fT—f%*r ,— e.g,~~ 
A k&ra ). 

The Gu«as alone are infinitesimal, with the 
exception of those ubiquitous ones that evolve into 
A ka^a-atoms and Mind-stuff ("^T^rTicr^r and 

all the rest of the evolved products (wheth¬ 
er subtile or gross matter) are non-infinitesimal. 

Vijnanabhikshu notes that all the Guaas 
(Keals) cannot be ubiquitous. If this were the 
case, that disturbance of equilibrium, that unequal 
-aggregation with unequal stress and strain, with 
w hich cosmic evolution begins, would be im¬ 
possible. The Gimas, which give rise to Ankara 
and Mind-stuff, must be held to be ubiquitous, 
-and this will suffice for the ubiquity of Prakr/ti. 

8 
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(*r ^ ^narw; i 

%m : fwj?? ^ wfxrir^* i w^rortf 

f*w<<T *rfii \T$m- 

srfffff *ff, Sutra 51, Pada III. ) 

Chemical analysis and Synthesis—Elements 
and Compounds. 

What then is the equivalent in the Saiikhya* 
Patarijala of the distinction between a chemical 
element and a chemical compound, or is there 
none ? Did or did not this elaborate physical 
analysis and classification of things lead on to a 
classification based bn chemical analysis and chemi¬ 
cal synthesis? These are questions of singular 
interest, the answer to which will disclose some 
new points of view from which the ancient Hindu 
thinkers approached the problems of chemical 
physics and physical chemistry. 

Aggregates ( ) may, in regard to their 

structure, be divided into two classes, (1) those 
of which the parts are in intimate union and fusion, 
being lost in the whole ( W*g$T: ) ; 

and (2) mechanical aggregates, or collocations of 
distinct and independent parts (f 

A substance is an aggregate of the former kind, 
and may be divided into two classes, (1) the Bhutas 
and their ‘isomeric* modifications ( *jfT, and 

ijyrf^cfrnc ) ; and (2) chemical compounds ( 
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). Chemical compounds again may be 
subdivided into two classes, (i) those composed 
of atoms of the same Bhuta class, i.e. of different 
isomeric modifications of the same Bhuta, and 
(2) those composed of atoms of different Bhuta 
classes. In the first case, there is contact between 
‘isomeric 1 atoms ) f in the second 

case between heterogeneous or ‘polymeric’ atoms 
). The first contact leads to inti¬ 
mate union ( m nil 

^osarrwt f^TT> wfw—turgrwm ) : the 

isomeric atoms by a peculiar liberation of Energy 
(—the action of similars on similars ) 
are attracted towards one another, and being 
riveted as it were, form the so-called material cause 
(wsr* ^rncnr) of the compound product. The 
second kind of contact ( that between unlike or 
‘polymeric’ atoms of heterogeneous Bhutas) begins 
with a liberation of Energy ( ), which breaks 

up each of the Bhutas, and taking particles 
( or atoms) of one as nuclei or radicles groups 
particles of the rest round these radicles in 
a comparatively free or unattached condition. 
In this case, one Bhuta, that which serves to 
furnish the radicles, not necessarily that which 
is numerically or quantitatively predominant, 
gets the name of material cause ( ), 

and the others, which by their collocation cause 
the liberation of Energy ( snrcnr, or far?if ), 
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are called efficient causes ( f^farrT )— 73 ^ 3 *%^- 

iw^r ?j^t ^rrferrsr ^wtrprcj^rr • 

TTStI on Karika 16. The 

illustrations given ( viz. the Rasas as modifications 
pf Ap. water, with Earth-accretions) show that this 
process applies not only to the Gu^as, but also to 

the Bhfitas. wr ^rn^TWT^T^i vrfew xrf?r?r ^T^xrTf 
Tfaipxra- on Karika 17).—(Trsr^r 

^rfxr) ^ 

^tttt i^fsT^f on Sutra 112, Chap. V), 

Vi*&r u CTre fr* ttW 1 (fafrr^fVrw —*wwrr*r); 

\> * ° 

Aniruddha goes so far as to hold that both 
‘‘isomeric/ and ‘polymeric* (or ‘heterogenic/) com¬ 
binations are real cases of constitutive contact. 

(35iTTwr *r*ftTr, eg . ■^ffT^T[’2frT ! ^TTw^rr5i?r— 
on Sutra 113, Chap. V.) But in the later Sahkhya- 
Patanjala the current teaching denied this — 
(Sutra 102, Chap V),when f%^T?r- 

ftrn notes—*r^i f*Ps(wrffbTHT ^Tn<rR <3 *T - 2 ' 5 -fafz 

But besides these transformations of substance 
( ) by ‘isomeric’ or ‘heterogenic’ 

process, ceaseless changes go on in the characters, 
the modality, and .the states of substances—changes 
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(or of stress and strain,—pressure) among the 
(iutzas, which are in themselves constant. ( 

—xm tc«t nrw- 

m zU 

*?r?rr srfip tt ^ *§*rr %fw,•~^fTnrf^73q^^fTr 

r^PTr arf**m, feiitra 13, Pada Jif). 

“Even as the same figure V stands for a 
hundred in the place of hundred, for ten in the 
place of ten, and for a unit in the place of unit.”* 

* I his conclusively proves that the decimal notation was 
familiar to the Hindus when the Vyasa-Bhashya was written, 
i.e. centuries before the first appearance of the notation in 
the writings of the Arabs or the Greco-Syrian intermedia¬ 
ries. Vachaspati, who comments on the Vyasa-Bhashya, 
composed his Nyaya-Siichi-Nibandha in 
Le. Samvat 898 or 842 A. D. This cannot be S'aka 898, 
for apart from the decisive use of which by this time 

had come to signify the Samvat era, Vachaspati's commen¬ 
tator, Udayana, wrote the Laksha/zayalt in S'aka 906 

v> 

and Udayana, who wrote the Parisuddhi on ihe Tdtparyya- 
tlka ot Vachaspati, could not have been a contemporary of 
the latter, as will also appear from t.he invocation to Saras- 
vatf in the opening lines of the Pamuddhi. Vachaspati 
then preceded Udayana by 7*42 years, and must have been 
himself preceded by the author of the Vyasa-Bhashya by a 






Now the question is—in these mixed sub¬ 
stances does the fusion take place by Paramawus 
or by larger masses (or lumps) ? Now a Paramawu 
is defined to be the smallest portion of any sub¬ 
stance which exhibits the characteristic qualities of 
that substance,—-in other words, it stands for the 
smallest homogeneous portion of any substance. 
It is not without parts and therefore not indivi¬ 
sible. It is subject to disintegration. In a Bhuta 
or its isomeric modification, the Parama«u, the 
smallest homogeneous component particle, is un- 
mixed, and therefore corresponds to the atom of 
modern chemistry. In a mixed substance 

whether it is an ‘isomeric* ora ‘polymeric’ 
compound, the qualities are due to the mixture, 
and therefore its Paramd^u, the smallest homo¬ 
geneous particle possessing its characteristic 
qualities, must result from the mixture ol the 
Paramaaus (in smaller or larger numbers as the case 
may be) of the component substances. The Para- 

jonger interval still, for Vachaspati ascribes the Bhashya to 
Veda-Vyasa himself ( •fftfa?! WfSr -an^T 

)■ The internal evidence also points to the con¬ 
clusion that the Bhashya cannot have been composed later 
than the sixth century, cf. the quotations from Pancha.dkha, 
Varshagawya, and the Shashthi-Tantra-Sastra, without a 
single reference to IWra-Knshwa- which is decisive. 1 
may add that I r emember tc have come across passages of a 
similar import in Buddhist arid other writings of a still 
earlier date. 





ma/m of a mixed substance therefore corresponds 
to what we now call molecule. ( ^TTiTr^V 

^cj^peTTTfir^ •aprffT'STf *f: ^T^ 'HIT;— 

^ 52, Pada III.— 

f^wT 1 1 ^fi 2 pi>rc*rr*r: 

^f^Tftoi wim ^rerftnn^^ 1 f^vn- 
fim ITWWTO, Sutra 88, Chap. V. )—That the 
Paramawus form molecules in forming 

substances, is acknowledged by the Sankhyas as will 
appear from Gau^apada ,—whit v^T^- 

1 on Karika 12). Even the Vaue- 

shikas, with their prejudice against ‘polymeric’ or 
‘heterogenic’ combination, acknowledge that in 
‘polymeric’ compounds the different Bhuta- 
substances unite by their Parama^us (or atoms ), 
though they rigidly insist that in such cases only 
one atom should be regarded as the ‘radicle’ 

< ^tTT^T 5 T or rajlWi ^TT^T ) and the others as 
co-efficient causes (fabra eg. rmm- 

-qVZ—TT?' irr^T^Tf>mr<^^T- 

—where STidhara notes Trrffrrr 
and Udayana xrrjCfW^ 

*r f^^jW fHPap* ) r 
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It is only in the mediaeval Sahkhya-Patanjala- 
that under the influence of the Nydya-Vaueshika 
doctrine a radical difference was conceived to 
exist between the structure (or constitution) of a 
molecule composed of ‘isomeric* atoms, and that 
of one composed of heterogeneous (or “polymeric ) 
atoms. In the former case, there was believed to 
take place intimate union ( ), in the latter case, 

only a grouping of comparatively free or loosely 
attached atoms round a radicle atom ("aj^T), with 
liberation of Energy ( ^r^,~^re*¥r~-or ) 

and the setting up of unequal stress and strain 
( )• At the same time, 

it was of course admitted that this distinction 
does not apply to the forms of subtile matter 
( Tanm&tra— ) which could unite in inti¬ 

mate fusion, whether homogeneous or hetero¬ 
geneous. For example, the subtile body ( 

) which is supposed to be the seat or 
vehicle of the conscious principle is acknowledged 
by VijMna-bhikshu to be penta-Bhautic (i^rnaw); 
in other words, all the five lanmatras serve as 
material causes, though the gross body (the 
animal organism) is stated to be only a ‘‘polymeric’ 
compound with the Earth-Bhuta as radicle or base. 

‘st ’Wsft i 

^ f^- 1 frfw'3iw7rrlTw; IWWIW- Sutras 11 
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2, Chap. III.— 

^rf?r {ibid. Sutra 19, Chap. III.) 

But in the original Sahkhya-Patanjala it ap¬ 
pears that the production of a new substance by 

mixture of unlike Bhiitas ( fwirrtw^^r) was con¬ 
ceded as freely as in the Vedanta, and was con¬ 
ceived as nowise differing from the formation of 
a compound of atoms of the same Bhuta class. 
The Sahkhya analysis of all change into trans¬ 
formations of Energy due to collocations of un¬ 
changing Gu«as, in other words the prevailing 
chemico-physical ( or physical ) point of view, 
naturally recognises no distinction between collo¬ 
cations of ‘isomeric* and those of heterogeneous (or 
( polymeric’) atoms. At bottom they are all collo¬ 
cations of the Gu/zas. Even Vijhana-bhikshu who, as 
one of the latest expounders of the Sahkhya-Patan¬ 
jala, has been most affected by the Vakeshika preju¬ 
dice against ‘polymeric’ combination (fw^TwtW'^fhn*) 
urges that the qualities of a compound substance 
are not necessarily the result of similar qualities in 

the component elements. ( 

3vrW{ ^TT'WirrT Xf « <3 1 i) 

Elsewhere he explains that far from the vital acti¬ 
vity being independent it is originated and main¬ 
tained by the combined operation or fusion of the 
different sensory and motor reflexes of the living 
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of mixed (or miscellaneous) causes, where there 
is a fit collocation of matter, offers no difficulty to 

a follower of the Sankhya-Pntanjala : 

asi 

umz i unre *tTf^ Sutra 

52, Chap. II.) In the middle of the ninth century, 
we find Vachaspati instancing some ‘heterogenic’ or 
‘polymeric’ compositions as typical examples of 
evolutionary change (nficwm) and unhesitatingly 
accepting the substantive character of the products. 
In the Kaumudi he describes the various acids 
and juices of fruits as modifications of the same 
original water in the presence of different kinds 
of earthy accretions. The process is peculiar. The 
water-particle(or atom) serves as a radicle or centre 
of a system, and the different kinds of the Earth- 
Bhtita centering round this as a nucleus become 
the seat of forces, which bring in the development 
of new energies (and new qualities, e.g. tastes) 

in the water. ( w ’WCOTf* w Vf- 

ijwfwcr* turner ^rfc%s?-^raft-fir^-^ftisitre-Tw?niT 
•trfiOTTOTT 1 TfW 

vT%9trjnrnnprr^ irft- 

TTJfhrfal on Karikn 16). Vachaspati 

also points out that different substances may be 
transformed into one and the same substance (eg- 
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T;he production of salt by the cow, the horse, the 
buffalo and the elephant, thrown into the salt factory 
of Sambara in Rajputana or of the flame of a 
candle by the combination of wick, oil and fire. 

(xrfr^ra: sr: i 

?Hnb^ oil -snOTm, Pada IV. Sutra 14.) 

Earlier still, i.e., not later than the sixth century, 
the Vyasa-Bhashya, noting that inorganic matter, 
vegetable substances and animal substances do not 
differ from one another essentially in respect of 
their potential energies and ultimate constituents, 
points out that various bi-Bhautic chemical com¬ 
pounds of water and earth substances, in the shape 
of saps, acids and juices, are found in plants in 

their different parts. TWTfc- 

’<? In other words, bi-Bhautic 

compounds are here placed in the same category 
as ‘isomeric’ compounds of substances of the same 
Rhuta class, for here the particles of both the 
Bh litas are regarded as forming the matter 
(material cause—^xrr^T^TTW) of the smallest homo¬ 
geneous portions of the compound substances. 

N. 13 .—Vaehaspati naturally interprets this to 
mean separate modifications of the two Bhutas. 
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The view of the earlier Sahkhyas that atoms of 
different Bhutas may chemically combine to form 
molecules of compound substances as much as 
atoms of different modes of the same Bhuta comes 
out clearly in Utpala's brief reference to the Sam 
khya system in his commentary on Varahamihira’s 

V/'/hat Sawhita ( [?r^T< 3 p*j:] xr$«nsrtv- 

wfn* i w -nttfrjm ntmf \ 
^T^rr^Tfir ( Utpala, Chap, i, S'loka 7 ). 

Chemistry in the medical schools of ancient 
India :—As a matter of fact, long before the fifth 
century, probably as early as the first century A. D., 
the prevailing schools of medicine and surgery 
which were based on the San khya teaching with a 
methodology derived from the Nyaya-Vai^eshika 
doctrine (cf. Charaka, S&rirasthana, Chap. I, 
Virnanasthana, Chap. VIII—also Su^ruta, S art* 
rasthana, Chap. I ) had founded an elaborate 
theory of inorganic and organic compounds, 
which equally admitted iso-Bhautic and hetero- 
Bhautic combinations. Like the Vedan lists, 
Charaka and Sarruta held that each of the gross 
Bhutas t Mahabhutas) is a peculiar ultra-chemical 
compound of five original subtile Bhutas, In this 
sense, every substance is penta-Bhautie, but for 
purposes of chemical analysis and synthesis, /. e. 
considered with reference to the Mahabhutas, all 
substances in their chemical constitution, belong to 
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or other of the following classes : Mono- 
Bhautic, bi-Bhautic, tri-Bhautic, tetra-Bhautic, and 
penta-Bhautic. Compounds of different Bhiitas* 
again, may combine to form more complex substan¬ 
ces, and these in their turn, higher compounds 
still, and so on in progressive transformation, as 
is more specially the case with organic substances 
and products. 

Physical characters of the Bhiitas: The pre¬ 
vailing physical characters of the different Bhiitas 
-and their isomeric modes are enumerated as 
follows. 

Earth-substances—Heavy, rough, hard, inert, 
dense, opaque, exciting 
the sense of smell. 

Ap-substances — Liquid, viscous, cold, soft 
slippery, fluid, exciting the 
sense of taste. 

Tej as -substances— Hot, penetrative, subtle, 
light, dry, clear, rarefied, 
and luminous. 

Vayu-substances — Light, cold, dry, transparent, 
rarefied, impingent. 

Ajc&a-substances—imponderable ( or light ), 
rarefied, elastic, capable of 
sound ( vibrations ). 
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mf* muoqxU i n% w$ %m 

^T^i^Tiwrfa j—Charaka, S arfrasthana, Chap. 26 j 

compare Siuruta, Sutrasthana, Chap. 41 ). 

Charaka points out that the primary qualities 
or specific physical characters of the five Bhutas 
are tactile qualities, i. e- sensible to touch, e. g. 
hardness ( or roughness ) for Earth, liquidity ( or 
yielding to pressure ) for Ap, impelling or movin 
force ( pressure ) for Vayu, heat for Tejas, an 
Vacuum ( non-resistance, penetrability) for A k».va. 


Charaka-Sltrirasthana. Chap. I ). 


( cf. the elaborate enumeration of physical charac¬ 
ters quoted in Vijhana-bhikshu, Yoga-Vartika, 
Sutra 42, Pada 1 . ;—also Varavara's commentary 
on Tattva-traya, Achit-prakara^a ). 

The Maha-Bhutas—mechanical mixtures .— 
Suvruta notes that each of the gross Bhutas ( Maha- 
bhutas ) is found mixed up with the other Bhutas ; 
-~~c\ g. f the Mahabhuta A^k&?a is the receptacle (or 
vehicle) of air, heat-and-light, and water vapour ; 
the Mahabhuta Vayu, of water-vapour, Iight-and 
heat, and even fine particles of Earth held in 
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suspension ; the Mahabhuta Tejas, of earth-parti¬ 


cles in the shape of smoke, and also water-vapour. 
( wrfa *r<(— Smvruta. 

S'arirasthana Chup. I.) g=C; I 

-*rnfrrir ^3f ^^-Kt^nrfsTi i 

nj i ^farfir ftsrf?? i 

irrsftewfa l—Dalva^a on Surruta, loc. cit.) 

Mono-Bhautic Earth-substances :—Charaka and 1 
Su.sTuta regard the following as Earth-substances— 
Gold, the five Lohas (silver, copper, lead, iron 
and tin) and their ‘rust', arsenic, orpiment, various 
mineral earths and salts, sand, precious stones,. 
(Charaka, Sutrasthana, Chap. I. Cf. also Sorruta,. 

Sutras than a, Chap. I xfif^T: *pr*?r T^riUff^Hfrw.- 

f^sirwTi'WT Tjfnrr m ^ ftjron spr iwfhrr— 

Dalvawa on Susruta, loc. cit. ) 

The salts include common salt, saltpetre etc* 
Surnita mentions the alkalis, borax, natron, 
Yavakshara ( carbonate of potash ) etc. 

Of these Earth-substances, some were known 
to be compounds, e.g\ the chemical salts of the 
metals, collyrium etc. Sumita describes the pre¬ 
paration of the metallic salts. The leaves of the 
metals were pasted over with the salts, and then 
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lasted ( wm&ffl ) ( Chikitsasthana, Chap, rob 


These metallic salts are therefore mono-Rhautic 
Earth-compounds. Su^ruta also gives the prepara¬ 
tion of mild and caustic alkalis. (Sutrasthana, 
Chap. ii ). 

Ap-substances, simple and compound :— 

Su.s*ruta, following Charaka, enumerates various 
.classes of Ap-substances (as follows: — 
waters, acids, milks, curds, butters, oils (vegetable 
as well as animal), fats, honies, molasses, alco¬ 
holic liquors, urines etc. 

Pure Ap ( Mahabhuta ) is tasteless and the 
six tastes are developed when the Mahabhuta 
Ap enters into combination, mechanical or chemi¬ 
cal, with other Mahabhutas. Sasruta notes that 
various kinds of Earths are dissolved in the waters 
of different localities, and where the particles 
so dissolved are predominantly Earthy, the water 
tastes acid or salt,—where predominantly watery, 
the resulting taste is sweet,— where the Earth 
particles are mixed up with Tejas, the water tastes 
pungent or bitter etc. Such is the case with mecha¬ 
nical mixtures. In the case of bi-Bhautic or tri- 
Bhautic compounds Charaka mentions that sub¬ 
stances with Mahabhuta Ap predominating in 
their composition taste sweet ; with Mahabhutas 
Earth and Tejas predominating, acid : with Maha¬ 
bhutas Ap and Tejas predominating, salt ; with 
Mahabhutas Vayu and Tejas predominating, pun- 
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gent; with Mahabhutas Vayu and Ankara predo¬ 
minating, bitter ; and with Mahabhutas Vayu and 
Earth predominating, astringent. (Charaka, Sutra- 
sthana, Chap. 26,—of. Siuruta, Siitrasth&na, 
Chap. 42 ). 

In fact with the exception of Su.mita's waters, 
which are mechanical mixtures, or rather solutions, 
all these Ap-substances are organic products 
and, as such, penta-Bhautic, i. e. compounded of all 
the five Mahabhutas, and the particular ‘taste' 
which is developed depends on the relative pro¬ 
portion of the Mahabhutas, and the predominance 
of one or more of them in the penta-Bhautic 
compound in question. 

Qualities of Compounds.—The isomeric modes 
of each Mahdbhuta have specific colours, tastes 
etc. due to their structure, i. e. the arrangement 
of their atoms, and the physico-chemical charac¬ 
ters of compounds whether of the same or of 
different Mahabhiitas result from the collocation 
in unequal proportion of tlie different forces 
latent in the atoms of the component substances. 
Charaka adds that the varied forms (textures) 
and colours of organic substances, whether vege¬ 
table or animal, are derived in the same way. 

farehrr: 1 
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Susruta ignores Charaka’s distinction between 
Mahabhuta and subtile Bhuta, and views every 
substance as in reality penta-Bhautic, and it is 
only the relative predominance of a particular 
Bhuta or Bhutas in any substance that deter¬ 
mines its Class. (jnsraw *rg- 
^Tcr 

l Surruta, Sutrasthana, Chap. 41 )• 
The extant Charaka and Susruta —Succession 

of medical authorities :— 

The extant Charaka and Susruta, the sources 
of our present information regarding the progress 
of scientific knowledge in the medical schools oi 
Ancient India, are both redactions of original 
authorities. The extant Charaka is a redaction by 
DWdhabala of the genuine Charaka Sarnhita, 
which was itself a redaction by Charaka of the 
original work of Agnivesa, the disciple of A treya 
Punarvasu as distinguished from Kr/shwdtreya and 
Bhikshu A'treya, also well-known medical autho¬ 
rities. The extant Susruta is a redaction by 
Nag^rjuna of an original work (Vmddha Suxruta ) 
by Susruta, the disciple of Dhanvantari. lhat 
Charaka preceded Siuruta is almost certain. 
Nagarjuna was probably earlier than Dr/dhabala. 
This Ndgarjuna is believed to have been the author 
of a commentary on Patanjali’s Mahabhashya (vide 
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Bhojavrrtti and Chakrapa/zi), and was probably 
identical with the alchemist Nagdrjuna (Siddha 
Nagarjuna), the metallurgist Nagarjuna (author 
of a treatise on metallurgy, Lohas astra ), and the 
Buddhist Nagarjuna, author of the Madhyamika 
sutravntti. Charaka and Suxruta continued to 
receive additions after DWdhabala and Nagar¬ 
juna, and even after Vagbha/a, but the whole of 
the extant Charaka is probably much earlier than' 
the commentator Chakrapa«i, and the whole of 
the extant Su.vruta earlier than Dalvana, the 
commentator, and Madhava, the author of Rug- 
vmi.vchaya. The extracts in Vagbha/a make it 
certain that the passages I have quoted or shall 
quote from the Sutrasth&na and Sarirasthdna of 
Charaka and Susruta cannot be later than the 
sixth century of the Christian era. 

Preparation of Chemical Compounds.—The 
knowledge of chemical compounds and of their 
preparation continued to make progress in the 
Charaka and Su.vruta Schools. The great metal¬ 
lurgist, Patanjali, in his treatise on Metallurgy 
(gave elaborate directions for many 
metallurgic and chemical processes specially the 
preparation of the metallic salts, alloys and amal¬ 
gams, and the extraction, purification and assay¬ 
ing of metals. Probably it was Patanjali who 
discovered the use of the mixtures called Vhfas, 
which contained aqua regia or other mineral acids 
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in potentia. Unfortunately Patanjali’s magnum 
,opus appears to have been lost, bat extracts from 
it are frequently found in mediaeval works on 
Medicine and Rasayana, which leave no doubt 
as to its remarkable scientific value. The metal¬ 
lurgist Nagarjuna advanced the knowledge of 
chemical compounds by his preparations of mer- 
cury. The Harshacharita, in the seventh cen¬ 
tury, relates a fable concerning this Nagarjuna, 
and speaks of him as a friend and contem¬ 
porary of Satavahana. The relative priority of 
Patanjali and Nag&rjuna is a vexed question in 
the history of metallurgy. That Ndgarjuna’s Loha- 
5 4stra was earlier than the final redaction of 
Patanjali will appear from the following circum¬ 
stances (i) Chakradatta in his summary of 
Nagarjuna mentions that the chemical process of 
testing pure iron must be repeated twice^ before 
it can be regarded as decisive, whereas S ivadasa 
Sen’s extract from Patanjali shows that the latter 
directed the process to be repeated seven times ; 
(2) Patanjali in the Abhraka-vidhi (mica operation) 
adds mercury, which in this particular operation 
is wanting in Nagarjuna’s recipe ( cf. Chakradatta, 
and Patanjali as reported in the Yogaratnakara- 
samuchchaya ) ; and (3) Nagarjuna is quoted in the 
•earlier compilations, Patanjali in the later. 

Early in the sixth century, Varahamihira in the 
VWhat Sawhita gives several preparations of 





use for these in the temple architecture of the 
Buddhist period, the remains of which bear 
testimony to the adamantine strength of these 
metal or rock cements. ( 

Hfdut^r | T^ i 

Chapter 56. Ibid ). Varahamihira also alludes to 
the experts in machinery (trJrifiTf:, irtst: ) and the 
professional experts in the composition of dyes and 
cosmetics (tT*rn^f*rf^: Ch.16, also Ch.15). f would 
also refer to the interesting Chapter on cosmetics 
(Ch. 76) where Varahamihira gives various recipes 
for artificial imitations of natural flower scents as 
of the essence of Vakula, Utpala, Champaka, 
Atimuktaka &c., arranges compound scents in a 
sort of scale according to the proportions cf cer¬ 
tain ground essences used in their preparation, 
and determines by the mathematical calaulus 
of combination ( <?fteainrsrr* ) the number of 
variations of the different notes in this scale. 

'10 these classes of professional experts were 
due three of the great Indian discoveries in the 
chemical arts and manufactures which enabled 
India to command for more than a thousand years 
the markets of the East as well as the West and 
secured to her an easy and universally recognised 
pre-eminence among the nations of the world in 
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manufactures and exports:— (i) the preparation of 
fast dyes for textile fabrics by the treatment of 

natural dyes like Manjish/M with alum ( 

and other chemicals ( e.g.. sulphate of iron) 
also cow-dung, (cf.the“cowdung substitute’’, Roscoe); 
( 2 ) the extraction of the principle of indigotin from 
the indigo plant by a process which however crude 
is essentially an anticipation of modern chemical 
methods ; and ( 3 ) the tempering of steel in a 
manner worthy of advanced metallurgy, a process 
to which the mediaeval world owed its Damascus 
swords. It was this applied chemistry much more 
than handicraft skill which gave India her premier 
position in the middle ages and earlier ( indeed 
from Pliny to Tavernier) in exports and manu¬ 
factures ; ' for in handicraft skill as in design and 
workmanship, great as were her merits, India 
came to be surpassed by her disciples China and 
Japan. 

The Vasavadatta and the Da^akumara Chanta 
in the sixth century allude to the preparation of 
a mass of fixed or coagulated mercury (mr?- 

; a chemical powder, 

the inhalation of which would bring on deep sleep 
or stupor ( —^TfWTT^fiCrr ) ; a chemically 

prepared stick or wick for producing light without 

fire 1 5 and a P owder which 

like anaesthetic drugs or curare, paralyses 
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sensory and motor organs { 

—^TWaRr^TfT zyr^[: ). VWnda 

( circa 950 A. D. ) notices the preparation of sul¬ 
phide of mercury ( ) composed of one 

part of sulphur, and half its weight of mer¬ 
cury ; and also of cuprous sulphide (wfafiTFsr). 
Chakrapa/a ( circa 1050 A. D. ) mentions the pre¬ 
paration of the black sulphide of mercury, “by 
taking equal parts of mercury and sulphur”. 

The Rasarvzava ( circa T200 A. D. ) notices the 
colours of metallic flames, probably after Patanjali ; 
e. g* copper gives blue flame ; - tin, pigeon- 
coloured ; lead, pale ; iron, tawny ; blue vitriol, 
red. It may be noted that the Rasar//ava regards 
mercury as a penta-Bhautic substance. 

The Rasaratna-samuchchaya divides the mi¬ 
neral kingdom ( Earth-substances, simple and 
compound) into the following classes :— (1) 
Ihe eight Rasas, mica, pyrites, bitumen, 
blue vitriol, calamine, etc. (2) The eight Upa- 
rasas ( useful in operations of mercury), sulphur, 
red ochre, green vitriol, alum, orpiment, realgar, 
collyrium, and medicinal earth, to which may be 
added the eight Sadharawa Rasas, sal-ammoniac, 
cowrie, cinnabar, rock vermilion, etc. (3) The 
gems, diamond, emerald, sapphire, cat’s eye, sun- 
stone, moon-stone, pearl, etc. (4) The metals. 



gold, silver, iron, copper, lead, tin, and the alloys— 
brass and bell-metal. Other Earth-substances are 
six salts, three alkalis, mineral earths, and several 
poisons ( cf. vol. I, pp. 32-98 ). 

Chemical compositions and decompositions— 
metallurgic processes.—In these writings, we 
frequently come across instances of chemical 
composition and decomposition, by processes, 
more or less crude, of calcination, distillation, 
sublimation, steaming, fixation, etc. ( 

^ imur, etc. ) e.g . the pre¬ 

paration of perchloride of mercury by taking 
common salt and mercury 

; of sulphide of mercury 
by taking sulphur and mercury ; of 
Sindura from lead ( ara- 

kosha ) ;—of the medicinal compounds, Svarwa- 
sindiira and Rasasindura, with mercury, sulphur 
and gold, where gold may have been fancied 
to influence the resulting compound in some 
mysterious way, either as a ‘dynamic' or as a 
catalytic also the extraction by chemical de¬ 
composition of mercury from sulphide of mercury 

( fW^,—vide ) ; of copper from 

sulphate of copper ( ) by heating this 

substance with one-fourth of its weight of borax 
( Rasaratna-samuchchaya,— cf. Bhavaprakasa, 
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ftHTliftWJI NftK wjprfw); of zinc 

•gjq-j ) from calamine ( T'»T J R—Rasarwava ) , of 

copper from pyrites f<**» etc “ 

Rasarwava, (though the golden pyrites were 
supposed to be a semi-metal of gold, contain¬ 
ing some gold along with the essence of copper)— 
the purification of mercury by repeated distilla¬ 
tion from lead and tin with which it is used 
to be adulterated in the market. The various 
metallurgy processes described are—extraction, 
purification, kill ing (formation of oxides, chlorides 
and oxy-chlorides for the most part), calcination, 
incineration, powdering, solution, distillation, 
precipitation, rinsing ( or washing ), drying, steam¬ 
ing, melting, casting, filing, etc. to all which each 
of the known minerals was successfully subjected 
by the use of apparatus and reagents and the 
application of heat in different measures ( • 

*vpniT* — and fsspjrar),—methods which, if 

often crude, especially from the absence of inde¬ 
pendent and isolated mineral acids, were yet in 
several instances remarkably simple and effective, 
and which, after all by the use of various VWa* 
potentially containing mineral acids t aqua regia, 
sulphuric acid, hydrochloric acid, etc.) virtually 
accomplished the practical ends kept in view. 
To these were added several special processes 
for mercury ( e.g. fixation )> bringing up the 
number of mercurial operations to nineteen. 
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It may be noted that the mixtures called Virfas, 
which potentially contained dilute mineral acids, 
were regularly employed not only in killing the 
metals ( forming their oxides and chlorides ), 
but—what is of fundamental importance—for pur¬ 
poses of chemical decomposition of metallic salts, 
etc, and the extraction and purification of metals. 

Organic Compounds,—Organic Compounds are 
either vegetable or animal substances. ( ^zn^n: 

^rf). The molasses, the fermented liquors, the 
saps and juices of plants, fruit acids, vegetable 
ashes and alkalis together with the tissues of 

plants, are vegetable compounds ^ff). 

Honey, milk, curd, butter, fat, bile, urine, and 
other excreta, together with the organs and tissues 
of animals, are animal substances. Charaka 
notices vegetable as well as animal oils. The 
viscous (oily) substances are classed under four 

heads—butters, oils, fats, and marrows ( 

*WT ^fr ). Salt may be either 

mineral or vegetable salt. 

Suvruta divides poisons into two classes—Vege¬ 
table and animal, but several poisons expressly 
termed mineral poisons ( vrngfrer) are included in 
the first class. 

All organic substances, whether animal or 
vegetable, are penta-Bhautic, being compounded 
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of greater or less proportions of the five Maha 


bhutas. 

Taking the human body Cfiaraka finds that 
the foetus' is composed of sixteen organic sub¬ 
stances, viz. four, composing the Sperm-cell winch 
comes from the male ; four composing the germ¬ 
cell which comes from the female ; four added by 
the transformation of the nutritive material, and 
finally, four kinds of subtile matter, which together 
form the vehicle of the conscious principle. As to 
the four organic substances which compose the 
sperm-cell, or the other four which compose the 
germ-cell, it is not clear whether in Charaka’s view 
they are also in their turn compounded of less 
complex organic substances, or whether their 
constituent elements are inorganic penta-Bhautic 
compounds. 

The tissues that appear in the course of deve¬ 
lopment of the foetus are further transformations 
(higher compounds ) of these foetal substances. 
All the component substances of the body arc 
penta-Bhautic compounds, though sometimes 
they are assigned to the particular Bhutas which 
predominate in their composition, e.g. bile toTcjas, 
lymph, chyle, blood, fat, urine, sweat and other 
secretions to Ap, and skin, flesh, bones, nails, 

hair, etc. to Earth. ( 
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«rf*l 4Nr et seq. Charaka, S arirastlmna. 

Chap, II. vide also Charaka, Sarirasthana, Chap. VII, 
of Gangadhara’s Jalpakalpataru. ftRI* awpsr 

^d^rw^:T?VT^rcr^^rr^«-rw^' 


I 


f^rTfw^n’: i *rrtT 3 ^*?iri\?rr7^-nw^T»T«rsif^ i 
Cf. Charaka, S^arirasthana, Chap. IV. w&’siTSThzfxt 
«sw i ) 

hceta! Development ( after Su^ruta). The ovum 
fertilised by the sperm-cell and developing under 
the influence of animal heat forms successive layers’ 
and tissues, even as layers of cells and fibres are 
formed in wood. First are formed seven layers 
epithelial and dermal ( ), then follow the 

several tissues ( ^r^rt: ), the flesh, the vascular tissue, 
the fat and marrow, the lymphatic ( and glandular ) 
tissue, the intestinal tissues, the biliary and the 
seminal vessels. Tissues which are regarded by 


some as modifications of the original dermal 


layers of the ovum (cf. the layers of the blasto- 
deim and their relation to the tissues in Embryo*' 
l°&y)- t he tissues are supposed to be developed 
successively, one out of another, by chemical action 
or metabolism (trnff ), e. g. chyle is transformed 
into blood, blood into flesh, flesh into fat, fat into 
bone, bone into marrow, marrow into sperm-cell. 


1'he organs are next formed out of the tissues. 
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L'TK^liver, gall-bladder (Hfita ), spleen and lungs 
are referred to the blood; the intestines to 
the blood, lymph and bile; the kidneys to the 
blood and fat ; the testicles to the blood, 
lymph and fat ; the heart to the blood and 
lymph; and the tongue to the lymph, blood 
and flesh. Vayu, with the accompaniment of ani¬ 
mal heat, impels the ‘currents’ ( ^t*rrf% ) in the 
system; Vayu acting on the flesh gives rise to 
the muscles, and it is Vayu again, which, with 
the essence of fat (or marrow), produces the 

nerves, arteries and tendons. (trizt @1 

*r rrsnfvp*n: iwfa 

vstfi*rfa rrg i wrc*. f^rspirrsfcr 

i wTtrf w?mr wbr^rr i f*iPfBT tw w t BtffrtT 

i ^|«rf i i «ct?t 

I TJ5RW I—n*C^f wj.W 

I —et seq Susnita, Sl&nrasthana, Chap. IV.—- 

^WPCSt* nrft «rt^ «rrrr^: i inf^bfieej vr«ff 


jpsar jfg: i Sutrasthana, Chap. XIV). 


The following parts (tissues and organs ) in 
the foetus are in a special sense modifications ot 
the four organic substances contributed by the 
sperm-cell of the male parent ; hair, nails, teeth, 
bones, nerves, veins and arteries, tendons and 
ligaments, and the sperm-cell ; the following, of the 
substances derived from the mother,—skin, blood, 




flesh, fat, the heart, liver and spleen, kidneys, 
stomach, intestines, etc. ( Charaka, S'firirasthana, 

Chap. III. ■jrrf'T W■faresnfa ffraw: 

wsar: igtfifjtffr fwsrrfa i arfr flTtrsrrfo 

*rTfsr * w Ktwn: *rnrrw: tr^w <qm * 

*rhn* ^ *raj?[ ^ ftyj Wt ^ 

•^ctTr^rTf ^ ^f?r icresnf* i) 

Chemistry of Digestion, —The food we eat 
contains five classes of penta-Bhautic organic 
compounds. From their radicles or predominant 
elements, the substances are named Earth-com¬ 
pounds, Ap-compounds, Tejas-compounds, Vayu- 
compounds and A ka.ra-cornpounds. The Earth- 
compounds supply the hard formed matter ot the 
body, the Tejas-compounds give the animal heat 
(or the metabolic heat ), the V&yu-compounds 
are the sources of the motor force in the organism, 
the Ap-compounds furnish the watery parts of the 
organic fluids, and the A^kajra-compounds contri¬ 
bute to the finer etheric essence which is the 
vehicle of the conscious life. Roughly speaking, 
the Earth-compounds answer to the nitrogen 
compounds in the food, the Tejas-compounds to 
the hydro-carbons (heat-producing) and the 
Vayu-compounds to the carbo-hydrates (dynamic). 
The Ap-compounds are the watery parts of food 
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and drink TLhe flesh, for example, is a tissue 
composed principally of the Earth-compounds, the 
fat of the Earth and Ap compounds, the bones of 
Earth, Vayu and Tejas compounds. For purposes 
of digestion it is stated that different operations 
of the metabolic heat ( perhaps different diges¬ 
tive fluids are also meant) are required to digest 
the different substances in the food. 

T he course of metabolism is described as 
follows :—The entire alimentary canal is called 
Mahasrotas ( the great channel ). 

The food goes down the gullet by the action 
of the biomotor force, the Prawa-V&yu. 

In the stomach (WflTsra) the food becomes 
mixed up first with a gelatinous mucus (ifi'nfttjrff J 
which has a saccharine taste, and then gets aci¬ 
dulated by the further chemical action of a diges¬ 
tive juice ( nw:—evidently the gastric 

juice is meant). Then the biomotor force, the 
Samiina Vayu, begins to act and drives down the 
chyle by means of the Graham Niiafl to the Pitta- 
.raya (duodenum), into which bile comes down from 
the liver, and thence to the small intestines ( the 
■ 3 fT»PTfT 9 I 3 ). In these, the bile ( or rather the 
digestive substance in the bile as opposed to the 
colouring element) acts on the chyme, and con¬ 
verts the latter into chyle ( T*r), which has at first 
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a katu taste ( pungency), This chyle contains 
in a decomposed and metamorphosed condition 
all the penta-Bhautic organic compounds, viz. 
tissue-producing Earth-compounds, water parts or 
Ap-compounds, heat-producing Tejas-compounds, 
force-producing Vayu compounds, and lastly, finer 
etheric constituents which serve as the vehicle of 
consciousness. The essence of chyle ( ) 

from the small intestines is driven by the biomotor 
force, the Prawa Vayu, along a Dhamam trunk 
( cf. the thoracic duct; first to the heart ( which 
is a great receptacle of chyle ), and thence to the 
liver ( and the spleen ), and in the liver, the colour¬ 
ing substance in the bile acts on the essence of 
chyle, especially on the Tejas substance therein, 
and imparts to it a red pigment, transforming it 
into blood. But the grosser part of chyle 

proceeds along the Dhamams, being driven 
by the biomotor force, the Vyana Vayu, all over 
the body. 

When the blood has been formed, the essence 
of chyle in the blood, acted on by Vayu (biomotor 
force ) and Mamsagni ( the flesh forming metabolic 
heat ), forms the flesh-tissue, the Earth-compound 
of the food substance especially contributing to 
this tissue of the flesh tissue thus formed, the grosser 
part goes to feed or replenish the flesh tissue all 
over the body. The finer essence of flesh in the 
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b^ood in the chyle, acted on again by Vayu (biomotor 
current) and the fat-forming metabolic heat 
in the menstruum of lymph ( ), receives 

viscosity and whiteness, and produces the fatty 
tissue, the Earth-compounds and Ap-compounds 
of the food especially contributing to the product. 
This fat in the chyle (or blood), or rather the grosser 
part of it replenishes the fatty tissue of the body, 
but the finer essence of fat in the flesh in the blood 
in the chyle, acted on by Vayu ( biomotor current) 
and the marrow-forming metabolic heat, in the 

menstruum of lymph ( ^), becomes hard 

( or crystalline), and forms bone, the Earth, 
Vayu and Tejas compounds contributing principally 
to the product. The essence of the far. fills the 
hollow channels of the bones, and acted on again 
b\ biomotor V2iyu and metabolic heat, becomes 
transformed into the marrow. The marrow is 
transformed into the semen, which is conveyed 
down by means of a pair of Dhamanis (ducts) 

( f ). lodged in its receptacles fePCT -- Wnff) 

and discharged by means of another pair of ducts 
( ^ ). The semen, or rather all the 

elements in their finer essence, give off Ojas, which 
returns to the heart, the receptacle of chyle and 
blood, and again floods the body, and sustains 
the tissues, thus completing the \vheel(or self-return- 


io 
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Ckaraka and Vagbha/a ). 

It is to be noted that, throughout, the fluid 
in the chyle ( or blood ) acts as the menstruum, 
though occasionally the lymph, which is itself a 
derivative from the chyle is added as in the case 
of the fatty tissue and the marrow ; and that each 
preceding' element or constituent of the body ('fcf'RI 
—takes up the proper organic com¬ 
pounds from the food-chyle to form the next element 
or tissue. Throughout also, the chemical changes 
are due to the metabolic heat which breaks up the 
compounds and recombines, but the operations and 
even the vehicles perhaps ot this heat are different. 
For example, these heat-corpuscles in the biliary 
ducts produce the bile, but the bile secretion is 
supposed to contain two distinct substances, (I) a 
digestive fluid in the duodenum {jfaTUlR) which acts 
on the chyme to produce the chyle, 

; and (2) a colouring bile substance in the 
liver which adds a red pigment to the chyle and 
transforms it into blood (fipfr*[ ). Be¬ 
sides, there are three other biles, of which the 
acqueous humour in the eye is supposed to be one 
( ) helping in the formation of v isual 

images ( ). This is the view of Dhanvan- 

tari and his school, but A'treya holds there is no 
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that the bile really performs the first (diges 
tive) function, for this can be accounted for by the 


<§L 


animal heat arising from 
whole bodily machine. 


the working of the 


There are three different 
hypotheses regarding the course of metabolism 
and the successive transformations of the chyle 

( ^ T^tfi 59?lT^3qf ws^riijfw f<5fl7T 

^«S^^^:-~Chakrapa#i, Bhanumatl, Sutra- 
sthana, Chap. 1.4, S loka 10 ; also his commentary 
•on Charaka, Sutrasthana, Chap. 28), but my account 
is based upon the second hypothesis which has the 
preference of ChakraptWi Osrc*r:). It may be added 
as a curiosity that each element of the body ( vr® ) 
under the metabolic heat is supposed to give off 

a finer essence () which serves as the 
material of the next succeeding element, and a 
dross (), which forms some of the excreta 
in the body, (including the nails, the hair, etc. ), 
besides retaining its own substance ( the gross or 
main part ) which is driven along by the Vayus 
(biomotor or vital currents) or by the Srotas 
to its destination in the body. Some idea of circu¬ 
lation appears to have been entertained, for the 
heart which receives and then sends down the chy¬ 
le through the Dhamanis gets it back transformed 
into blood, and the Ojas also proceeds from the 
heart and returns to it along with the chyle and 

blood. (Cf. Vagbha/a—*1: fnKU 



faw TrfVT wHTirujmrsr grnrf*m^T i 5ufruta r 
Sutrasthana, Chap. 46. Cf. also fspmtppmrrar^T 

^rfirprrc>fiT ?pr firafsW ^ 1 

ibid., Chap. 41. Hfrrrwi'rm' x ^rnrarT: tr^nrrar wtwjtt- , 
-q^T^TTI^rK *fTTg JgTST UTf^T^T Tpgsrjg | ?T-3T«<’ 

ft ^ g«urr^ trifT ^ntsnrrsj gif&rr: tnfimig'f 

§TTT: irffig 1 ^fafrufT «rjwr Tif wi% g 

tnf&rr: I %^itft h ^fsrstif^ra^tsuniT 1 Cha- 

raka, quoted by Dalvapa. trf v »:*r*r«raf 

*PtT?IT, 3RtR ^Itf era: I *%*# 

TTfiftafH^rf i mff fTwrcr ^rm ni % 4 t 
T iftTRifrnT, ^mefiTtrsrmrswr •q^wt *mfwtrtera 1 
:$WTfV'ST=TOW TlrTT I VTftPTPTwS \$T WT 

feqrar^raw. 1 *?praprerr <q^*rw«*r frg'^fa i....^^^t 
tri ftfTW- xrr^T<?r’ giftwg 1 ^^g-*r 5 n^»ftg^r*n- 
1., .^tstht ^srVrfispmt -^xsrfi, fxfrrrs*f^irr 
TO^bir T^ft r^*r^f»r 1 tw* wig- 

^f^fcT l ^ *r?TTfq«r *T*f *mfmtnr?fJT, 

ftSltwr tttsht iff^J^i ’arfwoEf^fjf*r«n- 
ftsrr ^ficr: st^*mrT- 3 «r:, mrvbifm 

?i?rt ■srwnr 1 wfw <m t 9#^: 1 

im*T ?iTfsr tjW ’S ^”?> tfstr mn »^cr; 1 
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^srnrn l Charaka—Dr/nf/zabala 
Sa/whita, quoted by Aru«a in his commentary 
on Vagbba/a- *rm **rcf*r*»* insrranr TOTTW 
it^rtns'mf", ««t *<r tre w raff jrrwgfH i ?tsf 
cui^rt’f-^^WTct T8f*Te*?t’ "* i ■* 

*sft%*TT$*r *m' tffniftr I *ht *nprcsrm 

•^nrHtsrr^fTi, T* W ^T*rjrf?t i (Chak- 

radatta, Bhanumati). This passage shows that 

the ‘venous blood' was conceived to be chyle- 
•essence mixed with blood, and that the circulation 
•of the chyle so for as it was held to contribute 
its quota to the constituent elements and tissues 
of the body was really supposed to be identical 
with the circulation of the blood ( tT5fPHTS[Tt*t 
•*rrw*rRn^ 3 fw ). This will be abundantly clear from 
the following account of the course of the chyle 
and the blood :— 

*«*. TTTrrjyr«?TT?lTi?H-Hi ^ WTdf I — 

*r?r; wrrt: TnnTsrra^r tTfort 

Tff?) 5@rrvf JnafT w ■fijfsral' I 

Trf«: Tt li’t-Tlf TtfT fw^fw I.Wf: ^▼ T ^~ 

TV® 'f f TO: I W,^IS( i ' ffT ^ n Ta *" 

^tTsqvr ftr?^ rafters: *f£rtnwir' rfR 

qn*r*T n'fcHT yn'wftfv: TOsrot€tT*rin'fa 

^ ^ . 
5.Tfnt ^rftf i iTrt: wtt: -an^r^r Tf rryn 
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fsrcrfas ittbcrTWifftr *rr«nfa ^rfsT i 

et seq. 

This finer essence of chyle which nourishes the* 
flesh must also be carried in the blood, on the 

‘irrigation channel' hypothesis ( ). 

(For diagrams of the central circulation and the 
sympathetico-spinal nervous system, vide Appen¬ 
dix. The mechanism of life and the inheritance of 
specific and other congenital characters are also 
dealt with in the Appendix.) 

Formation of molecular qualities in chemical 
compounds :—The Charaka school, which, we have 
seen, was an offshoot of the Sahkhya ( cf. Charaka, 

Vimanasthana, Chap. 8, *rrfersr: TOTtW 

?rrroJE}^?f Trqri¥mf*T r iT) supplemented the above 
account of inorganic and organic compounds with 
a characteristically Sahkhya explanation of the 
formation of molecular qualities by chemical 
combination. In Charaka’s view, the colours, 
tastes, etc. of the molecules of chemical com¬ 
pounds result from the collocation in unequal! 
proportion and unstable equilibrium of the 
different forces latent in the atoms ( Pa rani a/* us ) 

themselves, (rprr 

^f^rr^rf/ iprmfinr *n*rr- 

i Charaka.) 




HIP?DU CHEMISTRY 



hemistfy of colours.—As an interesting exam¬ 
ple of the way in which a follower of Charaka 
would account for the colours of chemical com¬ 
pounds, I may note the explan ation given by 
the late Gahgadhara Kaviraja Kaviratna in the 

Jalpakalpataru, a commentary on the Charaka- 
Sawhita, published at Calcutta in 1869, premising 
that the Kaviraja's view is pure and genuine 
Charaka doctrine. Gahgadhara begins with a simple 
statement. The qualit ies of the atom , he writes, 
tend to produce similar qualities in the molecule. 
A molecular quality is therefore the result of the 
conjunction or opposition, a*> the case may be, of 
the atomic tendencies. When, for example, the five 
Bhutas combine to produce an organic compound 
( the human body ), Tejas, Ap and Eaith tend to 
produce red, white and black respectively, but 
in the body (compound substance) the yellow 
colour may happen to be produced as the result 
of these tendencies in that particular proportion 
and collocation. The point to note here is that 
die molecule forms a fresh collocation, redistributes 
the Mass and Energy , and sets up new forces in 
the system which coming into play modify the ’ 
potencies (or tendencies ) in the component atoms, 
and thus determine the resultant, This is elabora¬ 
ted into a curious but complete theory of the colours 
of chemical compounds. 
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The colours (and other qualities) of a simple 
substance (an isomeric, mode of any Bhuta) are the 
result of the potencies lodged in that particular 

collocation of Mass, Energy and Essence. Now 
when two such substances unite, their colours 
etc. tend to be produced, but the combination 
brings on a fresh distribution of Energy, Mass 
and^Essence, and the forces thus set free may 
powerfully modify or even extinguish the separate 
tendencies or potencies of the component simple 
substances. For example, "hen we prepare a 
collyrium by mixing equal parts of sup ur 
and mercury (the black sulphide of mercury) 
we find the resulting compound black, lo 
explain this, it has to be remembered that 
each of the substances (sulphur and mercury) 
contains Sattva (Essence), Rajas (Energy) and 
Tamas (Mass) in different proportions, and that 
predominant Tamas (Inertia, Mass) always pro¬ 
duces black, predominant Sattva (Essence) white, 
and predominant Rajas (Energy) red. Now m 
the black sulphide of mercury, the white of the 
mercury tends to produce white, and the yellow 
of the sulphur yellow; and if these tendencies 
were not obstructed, the result would be a mixed 
colour. But, in the particular collocation in que 
tion, the Tamas of the mercury becomes intensive 
and the black of the now intensive Tamas 
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•extinguishes the white in the uncompounded 
mercury, which was due to prevailing Sattva, as 
well as the yellow of the uncompounded sulphur, 
which was due to the combined operation of 

white-producing Sattva and red-producing Rajas. 
Again, when, with proper apparatus and by the 
application of heat, we combine mercury and 
sulphur to produce the red sulphide of mercury, 
the resulting colour is explained by the fact that in 
this new collocation the Rajas (Energy)~»pro¬ 
bably of the mercury, though Gangadhara does 

not specify—becomes intensive (), and extin¬ 
guishing both the white-producing Sattva ot the 
mercury and the yellow-producing Sattva-Rajas 
*of the sulphur, imparts a red colour to the com- 
spouiid. In these cases, as also in the formation 
♦ of red by mixing powdered turmeric with lime, 
i.e., whenever a new colour is produced in the 
compound, it is to be explained by the domi¬ 
nance of Tamas, Rajas or Sattva, or their combi¬ 
nations, and the exti notion of the uncompounded 
-tendencies (or potencies' by the forces set free 
in the new collocation. But there are other cases 
where the colour of the compound is a mixed 
colour resulting from the colours of the combining 
substances, eg when sulphide of mercury and 
calcined tin are mixed, the resulting colour is 
evidently a mixed one ( Patala, pink ), which is 
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easily explained by the colours of the component 
elements (the red of the sulphide of mercury and 
the white of the calcined tin ). In the same way, 
in a mechanical aggregate, as in a piece of cloth, 
the colour is white, where the threads are white. 

(*rarr?-a: 

tsrt ^TtwriirT: J??Tr«mT>?T‘ 

titer ^rrar ^ttchpr tufcurff 
?ft!to ^*TO8?r f sifter Tfsir frsff^cr * ^snat*?’ 
Tjtfffaire i srtrtet aiasraT- 

TjTrero? TiT?T?r: 1!®: Tjgrfsril tr‘ *T3gfv^pftar: 

TftiwnTOTtTTrr: ^^rjffFTHJrrwjr froteFri 

Tt«(1 i t.aflrt sfrWJ «^TFTTtfTTO' 

tt fTTTTf^^T wapt i =9 gftfyw ^ a^ 

ToT'.rr^'ffWr ^wf?t i fTOf: ?jss^tf^a=rq a^ uninrPT- 
TflfTf: **teransr?t i xf<t mm' 

ntum' sum * -z^qf’ «>t tft^SrtJpSN 
tnronTOt' ft' g?srr i vi' fg^sr titt?- 

■>ra?c»n«iiHT)C'W!*!TO nagfgSiT' jit tpsjin^ -rsite^sr- 

^tfjrlTf «1^r> TT^ahiiirrfJi^T m sreft *T*T?t i irrte^r- 

Tgisna^^wftTi^^jr rrntTon g g-y^, t«it- 

TITfTISffStTf'rnEl’ ^fH-a<35iH *fg I TTO' ^f^rfgr'- 
g$rihf<r =9tfff?r - ^ffnarggh la^nJi ^ffr^T^- 
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%Tffimflf if* guars' wfw 
sflfY'cSt' *ff#i|w' I : faf w 

| ) (Jalpakalpataru, Sutra- 

sthana of Charaka, pp. 198-200 ; edition publi¬ 
shed by Bhubanachandra Basak, Calcutta, Sawvd- 
daratnakara Press, Sawvat 1925.) This is quite 
in a line with Charaka’s explanation of the tastes 
of chemical compounds which lias been already 
noticed. 

Pari/zama-vada versus A'rambba-vada : Charaka’s 
view of the formation of a new quality or a new 
substance is based on the Sfinkhya teaching as to 
the conservation and transformation of Energy, 
and brings chemical synthesis in a line with 

evolutionary change { vftWK ). On this view, a 

new substance may arise by spontaneous or isome¬ 
ric change, by the inter-play of Energies within 
the system of any given substance, in the absence 
of any action from without. New qualities like 
new substances are only readjustments of the 
old, and continual changes are going on by 
spontaneous disintegration and recombination. 
Opposed to this evolutional view of chemical 
synthesis is the Nyaya-Vabeshika doctrine of 

Axambha-vada, according to which no change of 
substance or quality, no effect, in- short, call take 
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place except by the action of one component 


element (substance or quality) on another. A binary 
molecule, for example, cannot possess any ‘speci¬ 
fic quality’ ( ) of a kind not represented 

in each of the two component atoms. In the 

cosmic process, no atom can exist free and uncom- 
•bined with another atom, and every‘specific quality' 
in a substance can be ultimately analysed into the 
union of two ‘specific qualities' of the same class 
in two ultimate particles which cannot be further 
divided. A single colour, smell or taste in a single 
particle, until it can link itself on to another speci¬ 
fic quality of its own class in a second partic;e, 
•cannot characterise any substance formed by the 
union of these particles as material causes. 
Hence an Earth-atom cannot unite with an Ap- 
atom, to form a new substance of which both the 
particles must be equally regarded as material 
causes. At any rate, such a compound, if effected, 
would be smell-less, as of the two constituent atoms, 
only one, viz., the Earth-atom, possesses smell. A 
compound of Earth and Vayu would be smell-less, 
-colourless and tasteless, and so on. The Nyaya- 
Vaheshika does not deny that there may be 
^compounds of different Bhutas, nor does it 
deny the causal operation of specific quali¬ 
ties as efficient or energising ( dynamic ) causes 
{), but it refuses to place 
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these compounds on the same footing as compounds 
of isomeric modes of the same Bhuta; and it 

accepts the ‘material’ causality, in such cases of 
only one of the Bhiitas, regarding- the others as 
co-efficients’ ( fi^fariflrrTiiT). 

The earlier Saiikhyas including the medical 
schools of ancient India brushed all this aside as a 
distinction without a difference. The Vedantists, 
as we shall presently see, flouted this doctrine 
ol Arambha-vada. I he Jainas, in opposing this 
Vaireshika view of atomic combination, hit upon 
a solution of the problem of chemical affinity.. 
Others again, found out a via media. They 
held, as we learn from the reports of Udyota- 
kara in the Nyaya-vartika, and of Vachaspati 
Mirra in the Tatparyyatika, that a molecule of 
the structure EA ( one atom of Earth and one 
of Ap ) would exhibit some variety of colour 
and taste resulting from the joint action of the 
atoms and of their several colours and tastes. 
But as in the combination EA only the Earth-atom 
possesses smell, and the Ap-atom is smell-less, 
and as moreover no quality in a compound sub¬ 
stance can result except from the joint action 
of the similar ( potential ) qualities of at least two 
component elements, it follows that a molecule of 
the structure EA would not manifest the energy 
of smell potentially contained in the Earth-atom. 
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TH§Ke, admitting the combination EA for a 
smell-less compound, the upholders of this view 
would suppose a molecule of the type E 4 A ( 
two atoms of Earth and one of Ap) to explain 
any bi-Hhautic compound of Earth and Ap ( like 
the plant saps and fruit juices) which exhibits 
smell in addition to the peculiarities of colour and 
taste. ( Cf. Vachaspati's comment on Udyotakara’s 
refutation of this view :— 

i wr«*- 

HWiTCfTcr i tw ^ ^* ,T_ 

*f?| ^ * r, J W I 'PC- 

mini *rr *prTcnr*<*(Tc[ i W*h TOtronr: * 

snV wncwsr? i ) 

Measures of Time and Space. Size of atoms. 

The Siddhanta-S'iromawi igives the following 
measures of 1 ime : 

30 Kshawas (nw) = i day, 2 Ghatikas = i Kshawa, 
3 0 Kalas . 1 Ghatika, 30 KashMis - iKala, 
18 Nimeshas = 1 KashMa, 30 fatparas 

1 Nimesha, and iOO T ru/is = 1 Tatpara. 

This makes a Trufi of time equal to tstso 
of a second, which is nearly the measure of 


WNt$Tff t 
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'aramawu of time, as given in the Vish/m- 
punw/a ( vide Bhaskara's Siddhanta-S iroma/n — 

^Tmrcran^) i 

The above measures were in use among the 
astronomers, but the physicists computed according 
to the following table given both in Udayana’s 
Kiramivali and S rid harass Nyayakandali ;—30 
Muhurtas « 1 day (24 hours), 30 Kalas ~ 1 Mu- 
hurta, 30 Kasb/Ms = 1 Kala, 18 Nimeshas - r 
Kash/M, 2 Lavas * 1 Nimesha, 2 Ksh&«as~ 1 Lava. 

3RT8T CJT: 3T3T I 

^4: ‘^Tcr ^ a 1 

( Udayana, Kirawavali ). 

This makes 1 Ksha^a of the Nydya-Vai^shika 
equal to sf* of a second. The Nyaya assumes 
that the unit of physical change ( or the time 
occupied by any single antecedent step in a causal 
series before the succeeding step is ushered in) 
is equal to a Ksha«a ( or & of a second ). The 
astronomers were familiar with far smaller mea¬ 
sures of time. The astronomical Tru^i of time 
measures about the thirty-four-thousandth part 
of a second. This is of special value in deter¬ 
mining the exact character of Bhaskara’s claim 
to be regarded as the precursor of Newton in the 
discovery of the principle of the Differential Cal- 


WlSfy 



HINDU cmmstRY 



veil 


as in its application to astronomi¬ 
cal problems and computations. This claim, as 
I proceed to show, is absolutely established ; it is 
ndeed far stronger than Archimedes's to the con* 
ception of a rudimentary process of Integra- 


“instantaneous 


tion. Bhaskara in computing the 
motion” ( 7 rfk 1 of a planet compares 

its successive positions, and regards its motion 
as constant during the interval (which of course 
cannot be greater than a Tru/i of time, though 
it may he indefinitely less ). I his tatkalika 


motion is no other than the differentia of 


the planet's longitude, and Bapudeva SVistri 
claims that both the conception of the instant¬ 
aneous motion and the method of determining 
it plainly show that Bhaskara was acquainted 
with the principle of the Differential Calculus. 
On the data before Him, Mr. Spottiswoode re¬ 
marks that Bapudeva S'astn “overstates the 
case." Bhaskara “makes no allusion to one of 
the most essential features of the Differential 
Calculus, vis., the infinitesimal magnitude of the 
intervals of time and space therein employed. 
Nor indeed is anything specifically said about the 
fact that the method is an approximate one." 
“With all these reservations" Mr. Spottiswoode 
“it must he admitted that the formula 


continues, 


he establishes and the method of establishing it 




bear a strong analogy to the corresponding pro¬ 
cess in modern mathematical astronomy” {viz., 
the determination of the differential of the planet’s 
longitude,— by no means the first step in trans¬ 
cendental analysis or in its application to astro¬ 
nomy). And Mr. Spottiswoode concludes by 
stating that mathematicians in Europe will be 
surprised to learn of the existence of such a 
process in the age of Bhaskara (circa 1,150 A n. 
— born 1114 a . d .) Mr. Spottiswoode’s second 
objection that Bhaskara does not specifically state 
that the method of the Calculus is only approxi¬ 
mative cannot be taken seriously. The conception 
of limit and the computation of errors came late in 
the history of the Calculuses of Fluxions and In¬ 
finitesimals. For the rest, Bhaskara introduces his 
computation expressly as a “correction” of Brahma¬ 
gupta’s rough simplification. The first objection 
( viz., that Bhaskara makes no allusion to the in¬ 
finitesimal magnitude of the intervals of space and 
time employed ) would be more to the point, if it 
were well founded. But it is not, and Mr. Spottis¬ 
woode’s error was due to the insufficiency of the 
data supplied to him. As a matter of fact, even 
Bhaskara’s unit, the Tru^i of time (or Pararmbm ), 
is exceedingly small as the very name im¬ 
plies, being about one thirty-four-thousandth of a 
second of time. And in the passage in which 
Bhaskara describes th s process, he distinguishes 
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Sthula-gati and Sukshma-gati (velocity 
roughly measured, and measured accurately t.e, r 
by reference to indefinitely small quantities, for 
Sukshma, as we have seen, has always a refer¬ 
ence to the A»u, the indefinitely small). Indeed 
he expressly mentions that the Sttnda-gati takes 
only Sthula-kala ( finite time ) into consideration, 
and that the determination of the Tatkaliki Gatl 
(Sukshma-gati ) must have reference to the mo¬ 
ment ( rrfiraRt*?;)» which is an indefinitely small 
quantity of time being of course smaller than his 

unit, the Tru*i. (Cf. & fas *rfa: 

■fnnrtvif^ T&tft .rer 

TffSjT fafmvm' 1 1 ' areT ^ 

|TW**r ^n^r?rr 

wr * wfr W ; 

nothing can be clearer than this conception of 
•momentary’ motion.—Bhaskara, Siddhdnta-S'iro- 
ma«i, Gamtadhyaya, Gatisphutiprakarawa: cf. 
also wfawuT *rr *r *r*rr «TW. ibid., cf. also 
Goladhydya, Tatkulild-karaKa-vasana-prakarawa, 
where Bhaskara points out that the mode of com¬ 
puting adopted by the A'chdryya ( Brahmagupta ) 
is a rough simplification. The computation of 
relative motion and the idea of resolved com¬ 
ponents of motion were of course familiar to 
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the astronomers.— (Cf. w 

*rfawr *m* ufanr* i ibid. ) I may 
add en passant that Bhaskara's formula for the 
computation of a table of Sines also implies his- 
use of the principle of the Differential Calculus. 

Measures of weight and capacity. The Amara- 
kosha mentions measures of three kinds—weight, 
length and capacity ( *rr?r ). 

The Kr/sh/zala (Gunja, Raktika, the black and 
red berry of the Shrub Abrus Precatorius ) was 
employed as a natural measure of weight. 80 
KWshaala berries on the average weigh 105 grains 
Troy, and this must be taken as the basis of our 
computation, though in current practice 80 Kr/sh- 
walas are taken to be equivalent to 210 grains. 
One Krislmala was supposed to weigh as much as 
3 medium-sized barley seeds ( one of 

the latter as much as 6 white mustard seeds 
(ilirWtf ), one white mustard as much as 3 Raji 
mustard seeds ( TTf^r ), one of these seeds 
as much as 3 Likshas, and one Liksha as much 
as 8 Rajas or Trasare//us. 

We now come to conventional measures. Ore 
gold Masha was the weight of 5 Kr/sh«alas of 
gold, 1 Suvanza or Tola weighed as much as 
16 Mashas, and one Pala as much as 4 Suvarzzas 
or Tolas. A Pala of gold therefore weighs 320 
Kr/shwalas ( Manu, Chap, VIII, Vishnu, Chap* IV, 
and Yajhavalkya, Chap. 1 ). 
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A Masha of gold therefore would weigh 6-^ 
grains ; a Tola, 105 grains, ( in current practice it 
weighs nearly double as I have stated); ami 
a Pala, 420 grains Troy. 

The measures for silver were the following 
1 Silver Masha =2 Krz'sh/zalas, 1 Dharawa = id 
Silver Mashis, and 1 Pala = tO Dhara«as. A Pala 
of silver would therefore weigh 320 Krzshwalas. 
In other words, the Pala was a fixed measure ot 
weight, and was equal to about 420 grains Troy, 
or double this, if we take the Krzshnala of current 
practice. 

A Pala, which equals 320 Krzshwalas, was sub- 
divided by 4, 16 and 5 successively for gold, and 
by iO, 16 and 2 successively for silver. A Suvar/za 
(or Tola) of gold corresponds roughly to a 
Dharazza of silver, and a gold Masha to a silver 
Masha, but the sizes ( or volumes) are not the 
same, and we must not therefore conclude that 
gold was supposed to be heavier than silver in 

the proportion of 5 to 2. 

We find that 1296 Trasarezzus equal r Kr/sh- 
«ala. A Trasarezzu, as a measure of weight, there¬ 
fore, is the equivalent of T -/ Tir of a grain Troy, 
or double this according to current measures. 

But the Trasare«u of physics is a different 
conception, ft stands for the minimum visib'de, 
i. e ., as the physicists define it, that which is 
just discernible as a glancing particle in the slan- 
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Ting beams of the morning ( or afternoon ) sun, 
coming into a dark room through a chink or orifice 
of a window. This is a measure of size (or rather 
stimulus limen). 

Measures of Capacity. Here the standard was 
furnished by the Kurt'ava a vessel described 

as 3 Ahgulis long, 3 Ahgulis broad, and i| Anguli 
deep,—with a cubical capacity of 134 cubical 
Ahgulis. 4 Kiu/avas = 1 Prastha, 4 Prasthas= 
r A^/zaka, 4 AV//akas=i I )ro//a, and 4 Dro^as— 

1 Khan or Bhara. 

24 Ahgulis make 1 Hasta, cubit, which may be 
taken to be 18 or 19 inches. A Kur/ava was divided 
into 4 Palas, and there can be no doubt that ori¬ 
ginally water of the weight of 4 Palas was found 
to be actually contained in a vessel of the cubical 
capacity of a Kiu/ava. If we take the ancient 
cubit to have been 19 inches, the Kudava would 
contain nearly 4 Palas of distilled water at 
30 Centigrade, On a cubit of 18 inches, the 
Kiu/ava would contain about 34 Palas. 

The Ku^/ava in current medical practice is 
supposed to represent a cubical vessel, each side 
being 4 Ahgulis. This would give a capacity of 
27 cubic inches, if we take the modern cubit of 
18 inches The Ravi raj as take a Ku^/ava to 
contain 8 Palas of water, and as 1 Pala «32o 
Kr/sh^alas, and 80 KWsh^alas are now taken to be 
equal to 210 grains Troy, a vessel of a capacity 
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of 27 cubic inches is accordingly supposed to con¬ 
tain about 6720 grains I roy, which is not very 
wide of the mark, being about 1-3 per cent, short 
for distilled Water at 62" Fahrenheit. 

Size of the minitnutn vistbilc I size of an atom. 

The supposed thickness of the just discernible 
mote in the 1 sunbeam called a Paramanu in Tech¬ 
nology, Silpa-sastra, ( and a 1 rasarenu in Natural 
Philosophy ; follows directly from Varahamihira’s 

table :_8 Paramanus maker Rajas ( or Katha- 

renu,-- ~‘cp. the Manasara), 8 Rajas make 1 Valdgra 
(filament of hair,, 8 Valagras make 1 Liksha, 

8 Likshas make 1 Yuka, 8 Yukds make r Yava, 

8 Yavas ( the Manasara has 4 ) make 1 Anguli 
(superior), 24 Angulis make r Hasta (cubit, esser 
cubit, 18 inches).^ The thickness of the minimum 
visim ( the finest perceptible mote in the 
slanting sunbeam ) is therefore taken to be 3.2- 
or of an inch. The volume of a spherical 

Trasarenu (orParamanu of the Silpa-sastra) would 
therefore be 4. * of a cubic inch. It may be 

here noted that such a T. asaremi is supposed in 
the medical schools to contain 30 chemical atoms 
( Parartoanus'of Natural Philosophy) according to 
oine estimate, or 60 according, to another. The 
of an atom must then have been conceived 
to ; be less than T.3.5-'. 2-‘ ? ' of a cubic inch. 

nmm tbrfn — Varaharnihira, 

Y^hatsa^hita, Chap. 37 , 
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*nf*r nf^rr^ w#r% 
ir$*r* wf* i *A(rf* Sioka j, —Cf. Utpala, 

ifc[TOHfm^ * 19 ! wry i wr^nrRf *wi 

*"[ TRWHT^r* WTO I Ch. also, 

1*$*: Mwr TOTPgfir: ) 1 

The magnitude of a Paranoami , is called Pan¬ 
in acfoalya (vifx&Ti^SvS) in the Nyaya-VaLveshika, 
the name suggesting that the Paramattas were 
conceived to be spherical in shape. The Nyaya- 
Vaiieshika calls a Paramdttu a mere point without 
any dimensions, but in the Saftkhya-Patanjala, 
a Parama/m, though indefinitely small, had still 
dimensions, being divisible into Tanmatras, which 
were themselves integrations of Bhut'adi. The 
diameter of a spherical Paramawu must have been 
conceived to be less than 3.2-* 0 of an inch ( i.e. 
less than the conventional Paramatta with which 
linear measures begin ), and the volume of a Para- 
matt u would therefore, in accordance with Bhas- 
kara's formula, be smaller than £ 7 t. 3 2 ,2- d: ' or 
7r *3 s >^ r ^‘ of a cubic inch where ■» The 

Tanmatras were conceived as smaller still. 

That these were conventional measures arbitra¬ 
rily assumed goes without question, for, of course, 
the Hindus had no physical data for a mathe¬ 
matical calculation of these minute quantities. 
A Valagra (hair-tip, or finest filament of hair ), 
for example, is. taken to be 3.2 ' 14 of an inch 
thick > ie. less than one five-thousandth fraction 



of an inch in thickness ; and a fibril of the net¬ 
works of Dbamani or Nd</i (nerve) that supply 
the pores of the skin (papilla; ? 

Susfuta) was supposed to be about a 
thousandth part of the finest hair in thickness, 
or T ^_ of the *minimum visibile’ and therefore 
about 3 io _, 2‘ i4 of an inch thick (cf ^^iTft- 

Panchada.fi), but 

it is evident that these measures were arbitrarily 
fixed upon, instead of being arrived at by calcula¬ 
tion or actual measurement. Indeed, Charaka 
expressly states that the number of S'iras and 
Dhamanis in the body (three million fifty-six thous 
and nine hundred ) is only a conjectural estimate 
wspff^lf^SlVrirasthana, Chap. VII), 

My account of the chemistry of the Sankhya- 
Patanjala, and of the affiliated Yoga and medical 
schools, has anticipated in several points the views 
of the Vediinta and the Nyaya-Vaireshika. The 
chemical facts, processes and apparatus are in¬ 
deed common to all the schools. In the following 
account of the chemistry of the schools other than 
the Sankhya-Patanjala, I will confine myself to the 
theory of the subject, and even of this I will attempt 
only the briefest outline. 

The Veddntic view :— 

The Vedantists believe Maya to be the 'material 
cause’ () of the world. The power 
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iya, is the power to realise the unreal—to im¬ 
part practical Reality or mediate existence to 
that which does not and cannot possess abso¬ 
lute Reality or self-existence. Maya is at once real 
and unreal, while the Brahma (Self) is absol¬ 
ute Reality, absolute Intelligence and absolute 
Bliss. The world evolves out of Maya ( 
tfft^Tsr), so that Maya in the Vedanta replaces 
the Prakr/ti of the Sahkhya. But Maya, and 
by implication the world, originate out of Brahma, 
not by a process of evolution (), but of Vi- 
varta ( self-alienation )♦ The self-alienation of the 
Absolute, acting through Maya, produces in the 
beginning A kasa, one, infinite, ubiquitous, impon¬ 
derable, inert and all-pervasive. The world thus 
begun goes on evolving, in increasing complex- 
ty. The other Sukshma Bhufcas, classes of subtile 
matter, evolve from Ankara, in an ascending linear 
order,—A'kara giving off Vayu, Vayu giving oft 
Tejas, Tejas giving off Ap, and Ap giving oft 
Earth. Alkaya, one, infinite, all-pervasive, has the 
capacity of sound. Vayu, subtile gaseous matter, 
emanates from the universal A'kd^a, and is instinct 
with the potential of mechanical energy (impact, 
pressure). W- 

^ —Vidvanmanoranjini ). 

Tejas, subtile radiant matter, emanates from 
Vsiyu, and contains in potentia the energy of light 
and heat. Ap, subtile viscous matter, is the 
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transformation' of Tejas, and is instinct with 
the energy that stimulates the nerve of taste, and 
lastly, Earth, subtile hard matter, which is the 
transformation of Ap, possesses the latent energy 
of smell. 

But the subtile rudiments of matter must be 
compounded in various ways, to give rise to the 
gross constituent matter of the world. These forms 
of gross matter are called Mah&bhutas. There 
are five kinds of Mahabhuta (gross matter corres¬ 
ponding to the five Sukslvma Bhiltas ( subtile ma¬ 
tter , and the process by which a Mahabhuta is pro¬ 
duced from the Sufcshma Bhutas is called Pabchi- 
kara/za ( quintuplication). All the live Sufcshma 
Bhutas are present as ingredients, though in 
different proportions, in each Mahabhuta. 

I he Mahabhuta Earth, gross earth-matter, is 
composed of four parts of subtile earth-matter, 
and one part each of the other forms of subtile 
matter. The Mahabhuta Vtiyu is composed of 
four parts of subtile gaseous matter and one 
•part each of the other forms of subtile matter. 
And similarly with other Mahabhutas. 

Hence if ak, v, t, ap, e, represent the live forms 
of subtile matter ( A kara, Vayu, Tejas, Ap and 
Earth ), and AK, V, T, AP, E, stand for the corres¬ 
ponding Mahabhutas, we may represent the con¬ 
stitution of the Mahabhutas as follows : — 





AK = ak r (v,. t v ap,. ej, ak 4 being the radicle. 

V = v 4 . (ak,. t,. ap,. e,), v t being the radicle. 

T * t 4 . (ak r v,. ap,. e,), t 4 being the radicle. 

AP = ap 4 . (ak,. v.. t,. e,), ap 4 being the radicle. 

E = e t . (ak,. v,. t,. ap, ), e 4 being the radicle. 

in forms of gross ot compounded matter, the 
■potential energies (or qualities) become actuaiised. 
The Mahabhuta A'kara manifests sound ; Vayu, 
sound and mechanical energy; Tejas, sound, 
mechanical energy and heat-light ; Ap, the energy 
of the taste-stimulus in addition ; and finally Earth 
the energy of the smell-stimulus added to the 
foregoing. 

The Panchada.fi' characterises the different 
Mahdbhutas by their typical sounds : eg., A k«.ra 
by the echo (hollow booming sound) ; Vayu ( air) 
by a sibilant sound, hissing, susurration ( imitative 
symbol, Visi ) : Tejas ( fire ) by a puffing ( or roar- 
ng) sound (imitative symbol, Bhugubliugu); 
Ap (water) by a liquid sound (imitative symbol Culu- 
Culu, gurgle, plash-plash, glut-glut); and finally 
Earth by a splitting or rattling sound, a crack 
or a thud (symbol, kad-kada ).~Chap. II. Bhbtavi- 
veka, S'loka 3, Panchada.ri). 

Others bold that A'kska, Ether, never enters as a 
component part, and is always one and indivisible. 
In this view, the four M , ahabhu'as Vayti, fejas, 
Ap and Earth alone are supposed to be com- 
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pounded, and by a process which may be called 
quaternion (cf the Neo-Platonist quaternion) .™• 

V « v, ( t r a Pl . e, ) 

T = t, ( V,. ap,. e, ) 

AP ” ap* ( V r tj. e . 1 
E = e 3 ( v,. t,. ap, ) 

These compound forms, as before, are supposed 
to exercise their specific energies actively. Others 
again hold that the Mah&bhutas—Tejas, Ap and 
Earth alone are compounded by a process named 
Trivr/t-karawa (triplication). Thus T — t 4 i ap,. e,), 
AP = ap, ( t x . e,), E = e 2 ( t„ ap, ). 

The Snkshma-bhutas are forms of homogeneous 
and continuous matter, without any atomicity of 
structure ; the Mahabhutas are c omposite; but even 
these are regarded as continuous, and without any 
atomic structure. 1 he Vedanta speaks of Anu 
(Parama/ni) not as an ultimate indivisible discrete 
constituent of matter, but as the smallest conceiv¬ 
able quantum or measure of matter. In the 
Saukhya doctrine, the atomic structure is ordinari¬ 
ly accepted. I he Cmwas are supposed to be 

tyfj-fkEiS and bounded and indehnitely small 

in size ( except the Gu«as giving rise to Akava 
and Manas which are unlimited ; and 

hence the Tanmatras and ParamawuS must be 
conceived to have a discrete structure. 

As I have already noted in my account of the 
genesis of Tanmatras and Paramawus, various 
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snoots of Vedantists ( eg. the Ramanujists and 
the followers of NimbArka ) combined, in the or¬ 
thodox fashion of the Smrz'tis and the PurAwas, the 
VedAntic theosophy with the Siihkhya cosmology 
especially as regards Prakr/ti and the order of 
creation and dissolution. For example, the Vedanta 
kaustubhaprabha, fortifying itself with texts 
from the Vish/zu Pura/za and the Subala and Go- 
pala Upanishads, contends that, at the cosmic 
dissolution (Pralaya), each Mahal) hut a merges 
into the one that preceded it in the order ol crea¬ 
tion by first disintegrating into its own proper 
Tanmatric form ( *»*T«*m ), and that the Maha- 
bhuta Xkasa merges into the original lanmatras, 
which then lapse into Bhutadi, the supersubtile 
rudiment matter, proto-matter ( Chap 11 , Pada 3 ,; 
Sutra 14). 

Pari/iama— Evolutionary Process When the 
Mahabhutas are once formed, the different kin s 
of substance are derived from them by the evolu¬ 
tionary process called Pari«ama ( trans¬ 

formation, Matter is constantly undergoing change 

of state. The effect is only the cause in a new 
collocation (* 1 *®***$ qfpar TT). Change 
is of two kinds 

(1) Change by a, spontaneous process, without 
external influence, including isomeric change 
< Mf&m )• The Vedantists believe in 
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spontaneous disintegration and reintegration. 
Action from without, impressed force ah ext a , is 
not, pace the Naiyayikas, always a condition of 
change of state ( whether of rest or of motion jp- - 
.nor is it necessary that more than one substance 
should combine to generate another substance or 
variety of substance ( e.g. the formation of curcls 
from milk, of ice from water etc,) All this is direc¬ 
ted against the Nyaya doctrine ( i^rambhavada). 

(2) Change clue to combination with other sub¬ 
stances ( Z ), Such combination may 
product* (1) ct compound substance possessing like 

qualities with the constituents (), 
or (2) unlike compounds with new qualities, “hetero- 

pathic effects" ( Any new qua¬ 

lity thus evolved through (chemical) combination 

is called Sawhata-bhuta-dharma ( ). eg* 

the intoxicating power of the fermented rice and 
molasses, which does not exist in the ingredients 
taken separately. ( 

)• This Sambhuyakriyn 
( ) corresponds to chemical com¬ 

bination, and the Vedantists, like the Sahkhyas, 
explain this only *s the evolution of the latent 

energy (srflff, ) in a new collocatian 

( ). But, unlike the mediaeval 
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[lya, the Vedanta freely recoguises the com¬ 
bination of heterogeneous Bhutan Thus, Earth, Ap, 
Tejas and Vfiyu freely combine in different 
proportions and groupings to produce the variety of 
substances in the world. For example, the animal 

organism is a compound of all the five Bhtitas (trr^ - 
vrfinr)< It is not merely the concomitant or efficient 
causes that may be heterogeneous to the material 
cause, as the Naiyayikas contend, but several 
heterogeneous substances (or Bhlitas) may unite as- 
‘material causes ’ to produce a new substance. 

The Vedantists resolve all activity, physical, 
vital as well as psychical, into modes of motion, 
subtile cosmic motion. ( 

Sankara ; ^rrJfT: 

sr 

Sankara); but they give a separate substantive exis¬ 
tence to the agents, the vital principle (m*ff) and the 
( )* though these are also evolutionary 


mind 


transformations of the Siikshma Bhutas ( forms of 


subtile matter). What is common co the Nyaya, 


the Vedanta and the Sfmkhya is that Consciousness 
or Intelligence { ) transcends Matter ; but the 

Naiyayikas as pluralists hold that vital and psychi¬ 
cal activities are also immaterial and cannot be 
resolved into motion (the Ved*ntists 


resolve these activities into subtile motion, but 





ascribe them to a substantive quasi-material Life 
Priciple and Mind, the all-mirroring Intelligence 
( alone being immaterial and transcendent : 

and the Sankbyas accept the substantive existence 
of the Mind Principle (iw) as derived co-ordinately 
with the Sukshma Bhutas or Tahmatras from in¬ 
dividualised PrakWti (Ahahkara), but resolve Life 
into a mere resultant activity ol the bodily organs, 
viz .. the organs of sense and movement, and the 
psychic principle ( ). 

^ mv yr; i 

-sErfcr t i ’sn**n'*r *rsfhf*r~ 

•aqmft w 4<3( )—■sttfa 

fir nfft ^?nin vmVTrfwtrf=ft: ^^TTrssf^- 

ir^^pnr’prrfir^carrcr i ■^mrT^'siw^r 
g^rfsr wf*r fwfrf w- 

^srprafaRwr i *f ^ xra- 

■Z-stRH TT ^ -?nmT7T«T ^TTHJHT’Sr I 

^TTfWTP?^ ^i^VcRTTTcr i ^^Tfir jTzn*nrf?Ht ?-«n- 

mrasrrirnTcr i Tr^nt ^aT«rr tj^tarasvw 

^fSTW^TTr « 5 TT*W^T«^?f f^TTSfl^r^ ^ I 'clflffT^ fiT*' 
wer i Virlvanmanoranjirn. 
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imu ^rrwt * fH^smfl-arfitfw 

SfTfa I *H*Tfa*m*iP -CUT nTU^WT^UTt^-trJRr: 


^fff mfu ^R^nfsr^ i ^rrfcr **^«- 



‘^rcirft fspwnftr i ^^ir^TT?pRwf* 

T ;nrT^«'iwnT i ^%%t fir x rc*nw^rcsr’ ^wkn?* 
if i-sqrsH:: rf^-sr Twwnnuft i ^anr^ ^ro- 
rw>f?rfsra*r Tfa ^w^fwflm^pnrnr i ^ <3 ^s£ 


frirtra^trcsnsn: wra *runwju?r«i?t i 

sr^r <sFfa’ trfcwfft ^WTfOf^w^w, trft- 


*U*t?f 'sftTTf^-^arrl^KT^ i 'sf® wNr* ^ur 

mrm' ‘SPTSlf <t Tfil I Sankara, Sliriraka-bha- 


shya, Sutra 7 , Pada 3, Adhyaya II ). 

The atomic theory of the Buddhists :—The 
Vaibhashikas and the Sautrantikas hold that the 
Vayu-atoms are touch-sensibles, having impact or 
pressure for their characteristic property, and 
by aggregation form the element Vayu; the 
Tejas-atoms are colour-and-touch-sensibles, hav¬ 
ing heat for their characteristic, and by aggre¬ 
gation form the Tejas Bhuta ; the Ap-atoms are 
taste-colour-and-touch-sensibles with a characteris¬ 
tic viscosity, and form the Ap-element by aggre¬ 
gation ; and finally the Earth-atoms are smell-taste- 
colour-and-touch-sensibles possessing a character¬ 
istic dryness or roughness (fSTVi), and by their 
aggregation form the Earth-element, The Bhutas 
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thus originated combine to form aggregates, which 
are classed as inorganic substances, organisms and 
organs. (Udyotakara's extract 
from the Buddhist Sutras, Nyaya Vartika, Chap. I, 
<Xhnika i, Sutra i* cf. Vachaspati’s fuller extract s- 

also the Buddhist commentary : ^TTjvnrrr 

■j-aj*: ssurn i *ri% fatTffll gfacifir- 

fpsfpnft Vachaspati. Tdtparyyatikii, 

loc.cit.-also Udyo 

takara, Chap. HI, A'hnika 2, Sidra i 2 ,— Vide also 
Srinivasa's Vechinta-kaustubha, Chap, II. Pad a 2. 
Sutra 18). 

The atomic theory of the Jainas :—Of the nine' 
categories of the Jainas, that of Ajiva (the not-soul 
or non-Ego) consists of live entities, four of which 
are immaterial ( viz., merit, demerit, space 

and Time, and the fifth, material (■*£*!, possessing 
figure). The last is called Pudgala (matter ), and 
this alone is the vehicle of Energy, which is essen¬ 
tially kinetic, i.e. of the nature of motion. Every¬ 
thing in the world of not-soul ( the non-Ego) is 
either an entity (), or a change of state in 
an entity (tnzrfa). Pudgala (matter) and its changes 
of state ( ), whether of the nature of subtile 

motion ( ) or of Evolution (TTfT’O'HT ), must 

furnish the physical as opposed to the metaphy¬ 
sical basis of ail our explanations of Nature. Pud- 
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gala (Matter) exists in two forms,—A nu (atom) arid 
Skandha (aggregate). The Jainas begin with an 
absolutely homogeneous mass of Pudgalas, which, 
by differentiation ( ) breaks up into several ,, 

kinds of atoms qualitatively determined, and by 
differentiation, integration, and differentiation in 
the integrated ( v?<rrcr, Uina- 

s/dtf. Chap. V, Sutra 26), forms aggregates (Skan- 
dhas). An Ann has no parts, no beginning, middle 
or end. An Arau is not only infinitesimal, but also 
eternal and ultimate. A Skandha may vary from a 
binary aggregate (f) to an infinitum 
(^iRrnJr^). A binary Skandha is an aggregate of 
two Awus (atoms), a tertiary Skandha is formed by 
the addition of an atom (Anu) to the binary (fSfatiff) 
and so on cid infinitum. The ascending grades 
are (1) what can be numbered ( ), ( 2 ) indefi¬ 
nitely large ( ), ( 3) infinity of the first 

order ( ), (4) infinity of the second order 

( ), and so on. 

General Properties of Matter : — 

The specific characters of the Pudgalas (Matter) 
are of two kinds, (1) those which are found in atoms 
as well as in aggregates, and (2) those which are 
found only in aggregates. Qualities of touch, 
taste, smell and colour come under the first head. 



The original Pudgalas being homogeneous and 
indeterminate, all sensible qualities, including the 
infra-sensibe qualities of atoms, are the result of 
evolution (). Every atom thus evolved 
possesses an infra-sensible ( or potential ) taste, 
smell and colour, (one kind of each) and two- 
nfra-sensible tactile qualities, eg. a certain degree 
of roughness or smoothness (or dryness and 
moistness ? ) and of heat or cold. Earth-atoms, 
Ap-atoms, etc. are but differentiations of the ori¬ 
ginally homogeneous Pudgalas. The tactile quali¬ 
ties ( tut:, ) appear first, but quali¬ 

ties of taste, smell and colour are involved in 
the possession of tactile qualities. An aggregate 
( Skandha), M'hether binary, tertiary or of a 
higher order, possesses ( in addition to touch, 
taste, smell, and colour ) the following physical 
characters (i) sound, (2) atomic linking, or 
mutual attraction and repulsion of atoms, (3) dimen¬ 
sion, small or great, (4) figure, (5) divisibility, 
(6) opacity and casting of shadows, and (7) radiant 
heat and light. 

Sensible qualities. Tactile qualities are of the 
following kinds—hardness or softness, heaviness or 
lightness (degrees of pressure), heat or cold, 
and roughness or smoothness (or dryness and 
viscosity ? ). Of these, the atoms (A»us) possess 
only temperature, and degrees of roughness 
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or smoothness, but all the four kinds of tactile 
qualities in different degrees and combinations 
characterise aggregates of matter from the 
binary^molecule upwards. The Jainas appear 
to have thought that gravity was developed in 
molecules as the result of atomic linking. Simple 
tastes are of five kinds,—bitter, pungent, astringent, 
acid and sweet. Salt is supposed by some to be 
resolvable into sweet, while others consider it as 
a compound taste. Smells are either pleasant or 
unpleasant. MalHshena notes some elementary 
varieties of unpleasant smell, eg . the smell of 
asafcetida, ordure, etc . The simple colours are 
five—-black, blue, red, yellow and white. Sounds 
maybe classed as loud or faint, bass (thick) 
or treble ( hollow ), clang or articulate speech. 

The most remarkable contribution of the Jainas 
to the atomic theory relates to their analysis of 
atomic linking, or the mutual attraction (or 
repulsion ) of atoms, in the formation of molecules. 
The question is raised in Umasvatfs Jaina Sutras 
.(circa A. D. 40)—what constitutes atomic linking ? 
Is mere contact (or juxtaposition) of atoms 
sufficient to cause linking ? No distinction is here 
made between the forces that bind together atoms 
of the same Bhuta, and the chemical affinity of 
one Bhuta to another. The Jainas hold that the 
different classes of elementary substances (Bhutas ) 
are all evolved from the same primordial atoms. 
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lie intra-atomic forces which lead to the formation 
of chemical compounds do not therefore differ in 
kind from those that explain the original linking 
of atoms to form molecules. 

Mere juxtaposition ( ) is insufficient ; 

linking of atoms or molecules must follow before a 
compound can be produced. The linking takes 
place under different conditions. Ordinarily speak¬ 
ing, one particle of matter ( jjpa ) must be nega¬ 
tive, and the other positive () 5 the two 
particles must have two peculiar opposite qualities, 

roughness and smoothness ( and or 

dryness and viscosity ?), to make the linking 
possible. But no linking takes place, where the 
qualities, though opposed, are very defective or 
feeble ( )• We have seen that, ordinarily 

speaking, two homogeneous particles, i.e. both 
positive, or both negative, do not unite. This is 
the case where the opposed qualities are equal 
in intensity. But if the strength or intensity of 
the one is twice as great as that of the other, 
or exceeds that proportion, then even similar 
particles may be attracted towards each other. 
In everv case, change of state in both the particles 
is supposed to be the result of this linking, and the 
plysical characters of the aggregate depend on 
the nature of this linking. When particles of equal 
intensity (negative and positive) modify each 



as untenable. The Tattvarth^dhigama of Umasvati, 
which expounds the theory, most probably dates 
back to the first half of the first century A. D. 

( f. Um&svSti-Tattvarthadhigama, Chap. V. 

( v*ifa«rfcnr9ir«T: i , 

^r^trif^r i ^ftpor: i ^asmr^- 

1 Trft^Tfnr ^ i gfprsPrTP^ i 

^) i ^r®r*rr njirr: rrf^ qrjnnff: i 

gjprRt i i 

3**" I qrftsft rrte 

*** Tf« , TO > ; ^_ 

^ *f* 1 firfwi ¥cf*r-y^Tfwg | W; Tf^y : 
tffa: gj@f *fcr I 

f^ r Hmfir ■, 
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i ^ ^ i *rnCTftw <fz«a fsrsrg 


n^frf tron^;: i ^T^r'Pspr'fff f^nr; qnWi 
wsrr^rsrfr: ^sim ^'C I ^««^ernt?nr^?r arsmrw^K- 


'acrv^ i ^hrm^ ^rr<r tfsnwiiyrfefa i ^t; Trr*rrofh 
^rtnTff w^sri i ^remrra; fisrnfjr: i W 

?r^^T?riN§*rTan*i5rRTT^t ^*Rn*r«TRf ^ n^srprf 
WTOTT T^*TT: I wrn?JS: I RTRTTIT^ti^ 

*i sfarmf^fw i ^prnr i fw #^»rerT?5n^r *r«rfw i 

^n'rffwgrfe qrfg^faipr <dcr i i *rfcr 

~4^«r w^awl anraYfai f-grw^r^: i =i wwar- 
sQaarsm^ i fgTvr^^t: -g^sprr: sw^serV tmjptfa i 



■?ftfH i < 3 n{ nw ^^ijporawifaT f^yi^i ^?Tw 
^Turr ^ f^^vR sr^ w^lfn i T *tv{ sg'^ra^T: 
f*fi*rosrmftpr'*i Tfrr i i ^ i 1315ffr^ *r¥'snT'rr 1 

qwiitw ^fw ^rnn^t sra?t i n^rerr 1 g^rcpir- 





'^r *f?r 1 





^nrRr ^«fr arrcftfif 1 ^jsfhsj?} 1 <pfwrf?*prRf g 
^fwf^ayrRT wewr^t «isgt v^rf?i 1 

1 fq*3rc 1 ^’srsgTftr 

^sTur 1 trjRTf^jj^nfbijis^g 


3 ?a^t *r 1 *141^ «fi*f \ ^ $ ^nrrfcir 
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*mm fsfi- ^ j 

i ^rar^f^Tflnrg^? i ^ft^swcr i 
Tfq Trf^r mV ■RfOTreT *nrfa rfa i 

I ^ VJTfK^ TTTfOirrftlvt i 
T£i$x$ ?prepsr. ^ftwwEt wfa » vifwRpit f<* i 
IJmasvdti, Tattvarthadhigama, Chap. V). 

The Nyaya-Vaiseshika chemical theory : a 
brief summary. 

I must content myself here with a brief and 
rapid sketch of the chemistry of the Nydya-Vaue* 
shika, which I shall elaborate in connection with 
the mechanics and physics of the ancient Hindus 
in a separate paper. 

The relation of the specific characters of mole¬ 
cules (and higher aggregates) to the original 
atomic qualities is reduced in the Nyaya-VaLsreshika 

to the following canons :— (a) ^fpzj * 3*5 

i (l>) wwTOiftor'^Tn: rranrnw *r fawnita- 
( Here 3fKi is used in a narrow technical 
sense, so as to exclude the quasi-compound sub* 
stances), (c) ^r ?3 

i (d) 

No separate explanation is necessary, as the 
canons are embodied in the following exposition.. 





Theory of Atomic combination :— 


The four kinds of Atoms are Earth, Ap, Tejas 
and Vayu atoms, possessed of characteristic mass, 
numerical unit, weight, fluidity (or its opposite ), 
viscosity (or its opposite), velocity (or quantity 
of impressed motion—Vega) ; also characteristic 
potential colour, taste, smell or touch, not pro¬ 
duced by the chemical operation of heat ' 

A'lcasa has. no atomic structure ( f^^nrand is 
absolutely inert ( faftjpf), being posited only as the 

substratum of sound, which is supposed to travel 
wave-like in the manifesting medium or vehicle of 
Vayu (air). Only the other four Bhutas unite ( or 
disunite) in atomic or molecular forms. The or¬ 
thodox: view is that, the presence of Earth-atoms is 
necessary whenever chemical transformation under 

the operation of heat ( xn^rcrtrf?? ) takes place. 

Atoms cannot exist in an uncombined state in- 
Creation (S ivaditya, Sapta-padarthi- vide commen¬ 
tary, where, however, it is noted that still atmos¬ 
pheric air is believed to be monatomic in structure, 
i.e. to consist of masses of atoms in a loose uncom¬ 
bined State —(f^fiprwg ^ ITT WTT^jaw- 

ZW l) 

* 

The atoms may combine in one or other of 
the following ways :— 



I. One Earth-atom, by an original tendency, 
unites with another, to form a binary molecule 
( spW ). In the same way, binary molecules of 
the other Bhutas are formed. The atoms are 
possessed of an inherent Parispanda (rotary or 
vibratory motion ), and when they unite in pairs, 
so long as there is no chemical operation under 
the action of heat corpuscles , the original qualities 
of the atoms produce homogeneous qualities in 
the binary molecules. 

The question as to the existence of a triad, 
a tetrad, a pentad etc, of atoms is one of the moot 
points of the Nyaya-Vaiseshika. The orthodox 
view is that, the primordial infinitesimal particles 
( atoms ) start with an incessant vibratory motion 

( . feaghu- 

natha SliromanIT traSTifw, 

Udayana, Kusumanjali), and an inherent impulse 
that drives them to unite in pairs—a sort of ‘mono¬ 
valency as it were, exhausted with the formation 
of a binary molecule- The binary molecules now 
combine by threes, fours, fives, etc . to form larger 
aggregates as well as the variety of elementary sub¬ 
stances, the particular collocation in any case being 
not only determined by physical causes, but also 
serving to satisfy the ends of the moral Law' in 

creation (m*, w ). TWfir 

f5f?r$T, ?r i *515^ tsrfasra* i fiflftrcT- 
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i ^Erre^in^; ?m 

°%yT *p??t wr fr^T^^fsr ^ttcstto^t 

«\ _ *v ^ 

•ari^Snr i 'NvqiTftjvi *T«prTTPTr ^:fgr: i Sn'dhara, 
Nyfya-KandaK, I ) Cf. Vachaspati’s 

report, Bhdrnatl, Chap. II,, F*ada II. Sutra II. ■zn^x 
^nxm^mix^ ^«prF ). Pra~ 

sastap&da appears to have originated this view 

(trciw ixswtw*— wttks^i 

P rasas tapada, ) ; but that another 

view was also maintained in the Vaiseshika School 
is evident from the brief summary of Ka?/ada’s 
system given in Utpala's commentary on the 
V ri hatsazwhita, and this indeed also follows from 
S rfdhara’s admissions in the Kandali. On this 
view, also, atoms have an inherent tendency to 
unite, but some unite in pairs, others in triads, 
others in tetrads, etc. This may happen in two 
ways, either by the atoms falling into groups 
of threes, fours, etc . direct, or by the successive 
addition of one atom to each preceding aggregate. 

A triad ( Iryawuka ), then, holds together three 
atoms (Amis), not three binary molecules (Dvyawu- 
kas) as on the orthodox hypothesis. Similarly with 
tetrads, pentads, etc. XXXTM^: 

<rnptt?r i ^nzjr xxmrmr ^r^wrosr?! f^fa: 
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i Utpala, Chap. I. S loka 7 ; cf. also 
S ridhara’s admission, nfz TOrrapft ^tfisnir- 

*mr»a w^%Trr«rj® wot 1 ^rurjwsffwrj^ ^-ajr- 
*nc*i wmfcr ir^r f^r^r ^’cnraffw). Sankara 
seems to speak of two binary molecules in the 
Vai-seshika as forming a tetrad, ( ^rfrr ^ ^Jpnsfi 
S'driraka-Bhashya, Chap. II, Pada 
20, Sutra, II, where the Bhamati gives a forced 
interpretation ). 

These binary molecules are grouped by threes 
fours, fives, etc. ( * 3 T, **<3^*» ) to form different 
isomeric modifications. The variety of Earth- 
substances is due to differences in the arrange¬ 
ments of the molecules, ( eg. their greater or less 
density, and, above all, their grouping or collocation 
), which account for the specific 
characters ( stftrc^rrif?r) manifested by these iso¬ 
meric substances. ttt ^ ^ 

^^ 7 f?r^c 2 ft^frr i Prasastapfida, 

1 f^Tzr’ 1 ufo- 

f^^rrRtrft^t 1 ^ty^T 72 rHT%aftr scrs*- 

^STTcf ?TW r 7 THTT ?WT cZf^ l Wf W 

/ 

Silrrar -ajgjrsr 1 S ridhara, Kandal!, ibid. 

war’ ftsw fan»n?aii«gifac?ifatw i ^rtf^- 
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i ^ fa **W|- 

**i*t*fa i 

trfatn?WT^pf*r i Udayana, KiraMvuli, ibid 

These original differences in molecular grouping 
leading to distinctions of genera and species, 
however mechanically or physically explained, 
come also under the operation of moral and 

metaphysical causes (w, TOT), /•*., of ideal 
ends in the moral government of the universe, 
which are superimposed upon the physical 

order, but which do not come within the scope 
of Natural philosophy. An elementary sub¬ 
stance thus produced by primary atomic com¬ 
bination, may, however, suffer qualitative change 
under the influence of heat () 

The process is as follows (i) the impact of 
heat corpuscles decomposes the binary ( tertiary, 
or quaternary) molecules into homogeneous 
atoms possessing only the generic characters 
of the Bhiita concerned (2) the impacts 
of heat particles continue, and transform the 
characters of the atoms, determining them 
all in the same way ;—(3) the heat particles 
continue to impinge, and reunite the atoms so 
transformed to form binary (or other) mole¬ 
cules, in different orders or arrangements, which 
account for the specific characters or qualities 
finally produced. The Vaiseshika holds that 
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there is decomposition into homogeneous atoms, 
transformation of atomic qualities, and finally 

recombination, all under the influence ol heat. I he 
Nyaya on the other hand thinks that the molecules 
and larger aggregates assume the new characters 
under the influence of heat without decomposition 
into homogeneous atoms, or change of atomic 
characters ( or ). 

famw- ufoipwt i ■h - isit =r«r%cr j 

T*ptWT Sr*t %*mrr it 

Tf-ff feT -sTraft fwrn: 

f^r*r rnw i 

fjprnr: i qfTg ^.n^Tfo^snsrsnsrsw: 

^TTTH’pt^nl: — SreTr?W*fTJ!IT: MS.'ll"* *f - 

nsp^w ffTrsrfh^ sr3Tf^rqrTBr itttw**! i wtr*n n qs»#»• 

Jrr^q, tnsr TT*r I srJ* 

j^wt rrsspfn^ ssrerrmf^w, 

irraw nfaspai^rmrrfe^nvfr Tfa i 

( Jayanta, Nyayamanjuri. )• 1 h* s > s 

the Vaiseshika view, but Jayanta himself in¬ 
clines to the opposite view :— 

qrrafVrm sms: «BTrmm x ^:*^Rnw?rrrin%T- 

Wff: VR fa*mram«RT I ftPST^nSHTO TR hw. I ibid. 
The Nyaya view :—zt flwnmm ^ 
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^T^nr faz*^ ticWT tt^t^t fa^^rfa 

¥f TUT. I trtiTT^r^Tf^ 

TTfrn^jT?R% I WT^T^nf^ft^r- 

ye ^nr snf^snnW * 

tf*rfir i *rfe <3 ^Tc[ ^^if^f'T ^nr- 

*T | Udyotakara, Chap. I IT, A linika i, Sutra 4. 

II. Chemical combination (irW^rf^^T, 

Chemical combination takes place either between 
two or more substances which are isomeric modi¬ 
fications of the same Bhuta, or between sub¬ 
stances which are modes of different Bhutas. 

A, Mono-Bhautic compounds. The sim¬ 
plest compounds are Mono-Bhautic 
compounds, i.e . compounds of differ¬ 
ent substances which are isomeric 
modes of the same Bhuta. 

(a) Mono-Bhautic compounds of the 
first order :—Under the impact or 
impulse (*rf*rsnir or of heat cor¬ 

puscles, the substances in chemical 
contact (^Ttwr *p 5 ^T ) break up 
into their atoms. T hese atoms are 
homogeneous, possessing only the ori¬ 
ginal physical and chemical characters 
of the Bhuta concerned. As the speci- 
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fic differences between isomeric sub¬ 
stances arise from the arrangement or 
collocation of the atoms, the sub¬ 
stances lose their distinctive marks 
on decomposition into the latter. 
( tf * uTTnwrr 

Udyotakara, Chap. Ilf, Alinika I, 
Sutra 4. *t * ^rf^- 

l S'rfdhara, 
Nyaya-Kandalf ) ’jfHj^Yfsr<5tu!r^r)| Under 
the continued impact ( or, it may be, 
impulse) of heat particles ( iv»rwr *rf’f- 
^T?*TT7T ’^rfV'smrtcr *T—Jayanta), 
these atoms take on new charac¬ 
ters. It is heat and heat alone that 
can cause this transformation of the 
colours, tastes, smells, etc., in these 
original Bhuta- atoms. What parti¬ 
cular colours, tastes, smells or physi¬ 
cal characters will be produced in the 
atoms depends ( 1 ) on the nature 
of the constituent substances in con¬ 
tact, ( 2 ) the intensity or degree of 

the heat ( Tgr:, or tru*r ), and 
(3) the species of Tejas-corpuscles 
‘3 
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that impinge on the atoms, or the 
•'.nature of the impact (fw^snfar:- 

t*t)> (*t 

^XTT^: -^fw <3 

^'Tcf I ’ST^’SET tl^rt w^3[ 

^ ^T; ^PT^T faSfa- 

%*r^*nTtr: ^ffcpfihpr: ^'rr* 

<fto firfim^TT^ i Fwfe also Udyo- 
tjjkara, III, 2, Sutra 14. Cf. also 
Vachaspati, I, i> Sutra 4. WW? 

f^TwVpTT ^TT- 
isnRf *t^T 3[ f>T^i<ft^rr ^t^- 

‘sfa f«[W!) 1 

Now when the atoms have all been 
determined in the same way, they 
begin to recombine again under the 
impact ( or impulse ) of the heat- 
particles in binary molecules, ( or 
tertiary, etc.), and these in higher 
aggregates. It seems to be generally 
held that, at the final step one or more 
atoms of one constituent substance 
unite with one or more atoms of the 
other constituent substance or sub¬ 
stances to form a molecule of the com- 
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pound; but the question is not of 
much significance for Mono-Bhautic 
compounds of the first order, as, in 
these cases, the atoms have before 
this all lost their distinctive characters 
and become homogeneously trajp*^ 
formed. The compound so produced 
will possess the new characters of 
the transformed atoms, so far as 
taste, colour, smell, etc. are concerned, 
but as the molecular arrangement or 

structure may vary, 

different compound substances may 
result from the same components. 

(b) Mono-Bhautic compounds of higher 
orders :—Again, Mono-Bhautic com¬ 
pounds of the first order may chemi¬ 
cally combine to form higher com¬ 
pounds, and as the ultimate Bhuta 
substratum is the same, the process 
of decomposition and recomposition 
will be essentially the same as before. 
The only doubtful point is whether in 
this case the component compound 
substances are broken up only into 
their constituent molecules, or into the 
original homogeneous Bhuta atoms. 
Some of the later Vaiseshika Scho- 
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s hold that the latter happens in 
every case of chemical composition, 
however complex, but the earlier 
Vaiseshika conceived that in the 
case of compounds of compounds, 
the decomposition does not proceed 
so far as the original Bhuta atoms ; 
but that it is the specifically deter- 
mined atoms constituting the mole¬ 
cules of the component compounds 
that are transformed under the impact 
of the heat corpuscles ; and then one 
such transformed atom (one or more 
according to another version) from the 
molecule of one component unites with 
one similarly transformed atom ( one 
or more according to the other version) 
from the molecule of the other com¬ 
ponent. Prasastapada, the great \ ai- 
seshika Doctor, holds this view. When, 
for example, in the fertilised ovum, 
the germ and the sperm substan¬ 
ces, which, in the Vaiseshika view, 
are both isomeric inodes of Earth 
( with accompaniments of other 
Rhiitas), unite, both are broken up 
into homogeneous Earth-atoms, and 
it is these that chemically combine 
under the animal heat ( and bio-motor 
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Energy, Hig ) to form the germ-plasm 
( *rtra ). But, next, when the germ- 

plasm develops, deriving its nutri¬ 
tion from the chyle (blood) of the 
mother, the animal heat breaks up 
the molecules of the germ-plasm into 

its constituent atoms (q wnw are- 
), i.t\, into atoms specilically 

determined, which by their grouping 
formed the germ-plasm, and then these 
germ-plasm atoms as radicals che¬ 
mically combine with the atoms of the 
food constituents, and thus produce 

cells and tissues. (*raWT— 

wnnr ’uttcT^iT- 
Tffcprr wn i fx?(3; *rrg: 
jflfnuf ST3TTHH- 

ijssf ^rnfrfaHiir *rfw 

i . 

...TfSf HTfTrRTRTH: HT5PIT *hfrwf?T 

•^^nrrq; TTisr 3^«f sr^t- 
<+*!*« wj^iw ftpnf^HTmrf^pn^r snsst- 
ne' ?rg<pRpnHi^: 
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«rc*rnsfH: *rf 

SJ -N 

sirsirsrT ! S'ridhara, Karidali, 
i ) In this hypothesis 
( ^tpTT), it is assumed that the 

atoms are similarly transformed, i.e., 
become endowed with the colour, 
taste, smell, etc. of the product ( the 
cell or tissue), the moment before 

the chemical combination takes place. 
Similarly, when milk is transformed 
into curd, one view is that the trans¬ 
formation takes place ( under internal 
heat) in the constituent atoms of 
tlie milk molecules, atoms specifically 
determined as milk, and not in the 
original atoms of the Bhuta(or Bhutas) 
entering into the composition of milk. 

(Cf. ^narr- 

i mk- 

iTO/H^Rlrfirnf: Tfn f^r s l Nyaya- 
bodhinf, on Annam BhaWa’s Tarka- 
sangraha.) Cf. Dinakari, on the other 

hand—WO 
( ) l) 1° these cases, the atomic 

contact is called constituent contact 
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( ), and all the atoms are 

equally regarded as material causes 

(or w^rf^r^w) of the 
compound. 

B. Hetero-Bhautic ‘quasi-compounds 5 .—• 
The N yay a-V aise sh i k a mai n tai n s 

tliat in the case of bi-Bhautic (or poly- 
Bhautic ) compounds, which are only 
quasi-compounds, there is another 
kind of contact between the hetero¬ 
geneous atoms of the different Bhutas, 
which maybe called dynamic contact 
and is distinguished in its operations as 
Upashtambha, Visk/ambha or Avash/a- 

mbha or In some 

cases', it so happens that the atoms 
of different isomeric modes of the same 
Bhuta do not chemically combine 
under the mere application of heat ;— 
they require to be surrounded (and 
‘excited 5 , ‘energised') by atoms of 
different Bhutas. For example, in 
the case of the oils and fats as well 
as of plant saps and fruit juices the 
Earth-atoms must be dissolved in water 
( Ap), and it is only when the water- 
atoms ( Ap-atoms ) congregate round 
the former that dynamic intra-atomic 
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forces are set up, and the Earth-atoms 
(with the water atoms in dynamic con¬ 
tact) now take on peculiar infra-sen- 
sible characters (colours, tastes, smells) 
under the impact of the heat corpus¬ 
cles, and then, under further impact, 
fall into groupings or collocations 
(of a very peculiar nature, to be pre¬ 
sently explained) which determine 
the nature of the composite substance 
thus produced. Here it is the water- 
atoms that are dynamic ('STnrnPR), 
and excite the Earth—atoms, and these 
substances, oils and fats (and 
), as well as acids () are, 
because of the Earth radicles, regard¬ 
ed as Earth-compounds (or Earth- 

substances ). (mT^-HiqTf^vj^C^rfTf?- 

*rfg: nrwwiWjwnfepiriW ’g?n%-ar- 
i war sj faftrawr- 

*rT*R[T: I 

^i Ttffrw- 

fwf%: I ¥«W1TJ 

Udayana). In the above instances, 
Ap (water) acts as dynamic (Upash- 

iambhaka, (cent's ), but Te i as 


miSTffy 



and Vayu can also act in the same 
way on Earth-particles. Conversely, 
Earth-particles may act dynamically 
on the atoms of the other Bhutas. 
For example, in the case of mercury 
and the metals which are conceived 
in the Ny&ya-Vaiseshika to be igneous 
bodies (in fact they are supposed to be 
formed under the subterranean heat 

HnsRTW), the Tejas corpuscles are 
believed to form the radicles, and the 
Earth-particles are dynamic ()• 

(tgwrf? farssrc wnw’mfa n 

wrennri'fSr T^rnj- 

W?t, 

TT^-ST *urez(m^ l Udayana, 

Kira^avali, I Cf. also $nfa 

Airraid mfMba*r 

i) 

It may be here noted that Gahgejra, the 
author of the Tattvachintamawi, 
conjectures that even gold can be 
evaporated or made to disappear by 
the application of intense heat; 
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3JEI : SPI’I'' '■ TRW 5 ^- 

^5>T5t’T ^Tcrrmi^r vr^rar snrafa i But 
Mathurandtha notes here-H^TW'^t^T- 
i ( trfw^njr^). 

But while every Bhuta can act dyna¬ 
mically as 3 rre-*»pfi, ‘ energiser’, 
‘exciter’, it is the Earth—Bhuta alone 
which is capable of exercising the 
power of irrest or inhibition of 
molecular motion or the motion of 
particles due to gravity as in fluids 
( Vishifambha, faenr), or the power 
of counteracting the tendency in a 
given set of atoms to fall into a pe¬ 
culiar order or group ("ai^'farTfujef*■[). 
(vr rnffo*?! T unft 3311^*: 

*rr fsr-ftsorf^ 1 Udayana, Kira- 
wavali, I ^TT*TT- 

fsr^rj^T^^'aflSJCrrftlTfrrr^sa^W I ^g?~ 

I Vardhamdna, Kirawavalf- 
prakasa, ibid.) 

Oils fats, milks—Bi-bhautic quasi-compounds, 
with Ap as energiser :—Oleaginous substances 
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into (i) oils, derived from vegetables, (2) butters 
derived from milk, and (3) fats derived from 
animals. The medical schools, as we have seen, 
recognise animal oils as distinguished from vege¬ 
table oils. Vegetable fats ( e. g, ) are 

also mentioned. V&chaspati in the Tdtparyyatika 
contends that mustard oil has not the flavour 
and smell characteristic of the true oils ( sesamum, 
linseed etc. ), and is classed with the latter by 
convention. Judged by the flavour test, A miksha, 
(the casein substance formed by mixing milk- 
curd with hot boiled milk) is to be classed 
with milk substances. So also Takra, whey,— 
but Vajina, the thin fluid that is left after 
the A'miksha ( casein substance ) is separated, 
cannot be classed as milk. It may be added 
that the milks and curds as well as oils and 
fats derived from different species of vegetables 
or animals are supposed to differ in their ultimate 
structural arrangement, and therefore in kind; 
but Vallabha thinks that the ghees ( clarified 
butters ) prepared from different kinds of milk 
are of the same kind ; in other words, the milks 
and curds are 'polymeric', the ghees ( clarified 
butters), ‘isomeric', using these terms, as before, 

in a loose general sense— 
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•^T^JirT^fTT 1 I Udayana, Kirawdvalr, 

! Vallabha notes that ghees do 
not differ in kind, as milks ( and curds ) do :— 
^rt ^ 

I —Vallabha, Lilavati. Compare 

Vachaspati, II, 2, 65 

*tt *rr -oumn 1 *a?nc*r *r wrcTrffct 1 

1 fTTO^PT: i yjfrx- 

t«52 ^ 1 ^?rwfa^i*rr: 1 ^ <3 

TMV'V® ^WT 3 T<[ ^rrfiwziT 

^ MPTT^ I 

III. Mixtures like soups, solutions etc :—A soup is 
a physical mixture. When meat is boiled in water, 
there is the application of heat, with chemical chan¬ 
ges in the meat, but the combination of meat-parti¬ 
cles and water-particles in the soup is only physi¬ 
cal combination, and not a chemical one. It is 
of course not a true compound, neither is it a 
quasi-compound, like milk ( in which the water- 
particles are ‘energisers’ of the Earth-particles). 
Milk, for example, retains its milky substance, 
when it coagulates or becomes solid, ( this of 
course is also the case with mono-Bhautic sub¬ 
stances whether elementary or compound, e . g . 
water, which becomes ice, ) but the substance 
we call a soup or solution ceases to be a soup 
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or solution, the moment it solidifies. Udyotakara> 
notices gruel, baths, and lyes ( alkaline solutions ) 

as mixtures of this class ( tth «t 
aMSTTCT^: n<5fjfT:l Vartika, Chap. I, A^hnika i, 
Sutra 14). % sitit 'ScTtretqrarsn’rr srarrarf 

*rfft 3^341 *!WT=|jT^i n- 

«'|m: *r xnr tfft 1 ifrwsinff ^■ 

I Udyotakara, Vartika, Chap. I. A hnika 
t, Sutra 14. Vide also Vachaspali’s comment; 

pjnsT?® irft* trwSnratrert *i^i 

ToSTf I 

xr^ frsnTpURiiTTnT^r^ct; 1 

xnftr ' 

wtafr^ nrrf<dT’-f* ^ 1 *1 
x*k g wrfadT * ^ 1 %an^rt *r*t*r*<r 
ifrtuMnrw nfr afi*rn i *t * venter- 

Ss. 

-Sq'^fj-^j'; | V&chaspati, 1 atparyyatika, ibid. I-or 
salt and alkaline solutions, vide Kirawavali—' 
r^XT^fafoa^ii^ ^HCTfitTfa T*r: VP 5 % * 3 U»Vpf * 
^'JIT|t5tSB'®rTxre4^ TTif&r3^faxfw: I ^nxap5T 71 %T^ 
niHU'i rHjHi'+fT K%T ’CT 1 Udayana, Kira«avali, 

«r^rf=r»srqm 5 R[ 1 

Chemical action and Heat : 1 he operation 

of heat is of course universally implied in chemical 
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combinations. Where the application of external 
heat is wanting, Vatsydyana, the great Doctor of 
the Nyaya, points to the operation of internal heat. 

( eg . gfSffbfnHt ^ H WT 

I—Vatsyayana-Bhashya, 
Chap. IV, Alhnika i, Sutra 47 ). In the case of com¬ 
bustion, we have seen Vijndna-bhikshu explain 
the heat as latent in the Earth-substance, the 
fuel, from which it breaks forth. Udayana 
points out that the solar heat is the source of all 
the scores of heat required for chemical change in 
the world. The change of colours in grasses, for 
example, is due to Tejas, in the form of latent 
(invisible) heat, not in the form of Agni - P and the 
cold in winter cannot take away this store derived 

from the Sun. ( 

whm i 

•ar f?r«Rfaf?r i * i i 

f’T? ^7nfg P W t^«pto: 1 

atr*f fafiTCt V? 

«r wft *tt i 'sm ^trrf^tiTi^fTr- 

iff* *tfwr: l <t*jj ^’sfsr^sfsr- 

aft>nr^cran^Tf^Tn^Tcr ^urnrswr 
5C^H<?(Tc[ ^rf%15^T?T aj 1 Udayana, Kira^avalt 
j) Similarly, it is under this 
solar heat that the unripe mango ripens, i.e* changes 








HINDU CHEMISTRY 


'olotir, taste, smell etc., showing that there is chemi¬ 
cal transformation or subtile decomposition and 
recomposition going on ; and this is also the case 
with the rusting of the metals, which is a combus¬ 
tion due to the solar heat ( THT ) even as the 

conversion of food into chyles and of chyle into 
blood are instances of chemical action due to the 

internal animal heat ( or ^rr^^zr ). 

But. the kind of contact with heat-corpuscles, in 
other words, the kind of chemical action ( xn^y ) 
which transforms colours is supposed to differ from 
that which transforms flavour etc. ( 
and xrTUFf ) and this last from that which produces 
a change of smell, or tactile quality. ( xrnsr *TORF 

i w ^ ’srprcarnffte* i 
^ifrr xim i q-rerr: 

^^T^TcT I 

efifxfcf 

5Nr:^■^r^xrxTT^wrvT 

M?r<[ I fT^n^Xf^cfiTij^T ipf 

*x37n#i^T?zr: ^rfa 
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tn^Jircr ^fs^Rr/rVm «sj*prbjH*n|; i 

•=q?r^ xaf'§TTtfr«TTr=TTt;5R3iTfl' i ra^''-ftr tn^jjffsrr 

f2T5n^5.-an«n:TgK=r: i wr irt«jprvrft*it wht- 
«7»g«r* w# aTfrw^rHTTn'? fwrflt^asrtu'jftTrTOicj; 
l®f^<nf^g|2'^ J TT^ yr% ^trsir Wft 

^nr*? i hr*; 

I <TTg^xiTf?f^3T2TTRT'Wf«-- 

^T’tr^a^ssmwH i w«r: u^Tj^igww- 

l Ny&yabodhini on Annam Bha//a s Tarka- 
sangraha ). Heat and light rays are supposed to 

consist of indefinitely small particles which dart 
forth or radiate in all directions recti lineally with a 
sort of conical dispersion and with inconceivable 
velocity. They may either (i) penetrate through 
inter-atomic (or inter-molecular) spaces as in cases 
of conduction of heat which when applied under 
the pot boils the water, or fries the paddy where 
there is no chemical action in the pot, no decom¬ 
position and recomposition of its atoms, no change 
in the molecular collocation ; or, as with light 
rays in cases of translucency or transparency 
(^S.wr) penetrate through the inter-atomic spaces 
with Parispanda of the nature of deflection or 

refraction (twWiPWT, Udyotakara), in the same 
way as when fluids penetrate through porous bodies 
{ fWjl'HFFf xrfTm Tfa-—Udyo- 
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commenting on Vatsy ay ana's 
Sutra 47, Alinika i, Chap. III.) or (2) 
impinge on the atoms, and rebound back—which 

explains reflection ( feTwfepTja—Variihami- 

hira, —Vatsyayana ) or otherwise be 

obstructed by the atoms in their path, which would 
explain degrees of opacity, the casting of sha¬ 
dows, eh ., all these operations being also physical, 
and unattended with decomposition and recom¬ 
position or alteration of molecular grouping, or 
(3) lastly, strike the atoms in a peculiar way, 
so as to break up their grouping, transform the 
physico-chemical characters of the atoms, and again 
recombine them, all by means of continual impact 
with inconceivable velocity, an operation which 
explains all cases of chemical combination. 

(arfasRrt ff rrsuirt anwf?ni3a wfajusc a<r ot^t- 

*nwtar*a!lfHUTa> ^rf-faanarw l (Udayana, Kiraw&vaH, 
taken from Vachaspati, Tatparyya- 
tfkd, irarararejJir^n^ 1) Cf. also ( 

%»T7WT aifa^a Sswt a nfairem I Vachaspati— 
afaf^r fafa^aaftr arsu tm<r m*rr^*r-anififw i 
a«r atcj 1 isnnairs narafir a 

fiian^favTftra Trarawnra" far g f^^^tgfatiTfaa^ 1 

ibid. Cf. 
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WT^rnflTT I 

Udayana, in reply to the objection — 

f$ trr«r ir%«rrf?prr f^cnn- 

^HTH* W'&fe'Wlftcfi* TfK^rT •fl^prr^ITT^^iTfT rTO> ^ 
?TSf*nT I ( Udayana, ibid . ) Definition of - 

I ^^^TTm^WTIf: SfT^W- 

i. ^ irr^^i 

I Udyotakara, Chap. Ilf, A'linika 

i, Sutra 38. wffatTTti' ^hwi^frjtiU ^ 7 ibnfa- 
^rwTrT I Sutra 47, where Udyotakara notes— 

iffrgi?r:—-w ^ar^i^T * isgr& nw 

rfir I Vachaspati 

explains ■zt^T £czj«T aEfjfW 

T*ljfair% fw*m rf& %8?& ^f^ i qTaf T ^r^ T ^^ T ?T^ 
*tT: %T?T* 1 %srn*: 1 Ct. Vatsyd- 
yana on Sutra 47, A^hnika i, Chap. Ilf. On the 
other hand in chemical combination, ^irr.Tr^iT: 

1 fa *rfe$o ?m ^Rt- 

mmx *tt *** fsfrsrr, ferr^r fwnr*-, fa^nrrcr 

wrTn^rfrSmf^rTiT: etc.—- Jayanta, Manjari, ^snFraj- 

Tj^xnEr I For opacity, shadows, etc., vide &t?tt <3 
n^ST; Xf T?m^TnCT ITT xn^n^PTT TtW.VVHm- 

XTf 3 PT?t I ^Tr 5 t ^ TO* I 








^refl^:***sdf=T n HTfT ?m:C?ranfst I Udyotakara, 
Chap. IV. Athnika 2, Sutra 25. For reflection, 
and its laws, I quote passages in my paper 
on Hindu Physics and Mechanics, to which 
the student of the history of Optics is referred. 

Arrangement of atoms in Space :—The Nyaya 
conceives atomic magnitudes as Parimavrfalya, a 

term which indicates a spherical shape. (far?!* ttlr- 

Aankaramura). 

To conceive position in space, Vachaspati takes 
three a~es, one proceeding from the point of sunrise 
in the horizon to that of sunset 1 on any particular 
day ), ( roughly speaking, from the East to the 
West);—a second bisecting this line at right angles 
on the horizontal plane, ( roughly speaking, from 
the North to the South.), and the third proceeding 
from the point of their section up to the meri¬ 
dian position of the sun on that day, ( roughly 
speaking, up and down ). The position of any 
point in Space, relatively to another point, may 
now be given by measuring distances along these 
three directions, i. e. by arranging in. a numerical' 
series the intervening points of contact, the less 
magnitude or distance being that which comes ear¬ 
lier in this series, and the greater that which comes 
later. The position of any single atom in Space 
with reference to another may be indicated in this 




way with reference to the three axes. But this 
gives oply a geometrical analysis of the concep¬ 
tion of three-dimensioned Space, though it ipust 
be admitted in all fairness that by dint of clear 
thinking it anticipates in a rudimentary manner 
not only the foundations of solid ( co-ordinate) 
geometry, but also of the geometry of position, 
and especially the conception of Space as a 
Manifold, which alone can serve as the basis 
of a generalisation comprehending all different 
: possible kinds of geometry, Euclidean and non- 

Euclidean. (uSRtrjfa fo-sr: 

*r ^t riTvnrit: ^«r: 

#tnrr<[ xiTfliant: at ^ ^trfgwr ttswar. 

*«trwT V: w ifbq- 

wf 1 h»i«i ssrraHvr 

?ri" ^artfi^a tronw 1 

I •%l4jiT»n?9q3r i 5?l»6r * ijssf- 

Vachaspati, 'Tatparyyatlka, Chap. IV. /Vhnika 2, 
Sutra 2 5. 


The original physical arrangement of atoms is 
also given. Each atom is in contact with six other 
atoms, which gives a cubical arrangement, im' 
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^rftr <r'3m httt: % t 2 v xrwaitV: 
v7%*f ^pnnpn^f ^rrwwsinfar: h ^rnr^SWfi-. \ ibid. 
Cf. also the objection in the Buddhist Kfirika- 


q^’ttrwr i *5jr 

f-qij^: 11 This is the typical primordial 

arrangement, and variations in the collocation 
of atoms and molecules (*U«, )> as 

«S 

we have seen, were conceived to account for 

the variety of isomeric modes of the same Rhuta, 
as well as of mono-Bhautic and poly-Bhautic 
compounds. 

The molecular arrangement in the case of 
bi-Bhautic compounds is very peculiar. Two sub¬ 
stances, say Earth and dp ( water), form a quasi- 
compound, first, and each substance breaks up 
into atoms, one atom of Earth comes into contact 
with one of Ap. But the two do not form a binary 
molecule. Instead, this contact of heterogeneous 
atoms leads to a curious result. The atom of Earth- 
combines with a neighbouring atom of its own class, 
and forms a binary molecule. Simultaneously 
the atom of Ap combines with another Ap-^toin,. 
and forms a binary molecule. Now the first binary 
molecule links on to the atom of Ap, and 
similarly the second binary molecule links 
on to the atom of Earth. The moment after, 
the two binary molecules take on the physico- 
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•ekemical characters of Earth and Ap respectively, 
and simultaneously with the assumption of these 
physico-chemical characters, the binary molecules 
enter into complex contact ( Sf'iiHr ). In 

all this process, work is done only in the lirst in¬ 
stant, in the contact of an atom of Earth with one 
of Ap—the resulting contacts, of atom with binary 
molecule and of the binary molecules with each 
Other, involve no further expendition of Energy. 
1 bus vve get a -particle holding two binary 
molecules ( of Earth and Ap respectively ) in com¬ 
plex contact, and such particles continue to be 
formed. In this way the particles of the two 
substances arrange themselves, and the peculiarity 
of this molecular arrangement explains the resul¬ 
ting mixed or compound qualities of this class of 
quasi-compounds. ( 

fetWvTW ?T ^TT^SW’^TrnsfiTJrtBr: etn^T- 

^TPCBRr $T»PJ*4W: WT^HrnsfVfT: ^jiynT: I..rr^r- 

tnf§3*r hijjt'f f 

^Tjgin f«iTr^r% 7 hr dimwit xjTf§- 

tt^Th i ff> f%f -<*rr% 

^T^rTifTi! flfinniV 

w*^i*T*3ipriri?r 

i fgi ^rrr-Piw i qrTT®rer3tf*PJT 
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fv TfW *rw: i *m 

mKm^Tfwn 


mw *r ^s^jit ^5^ i 
■^rUE^rfq- ^HTJ!r^(f»r*lT tflfd^fti ( Prajasta- 

pada-Bhashya, ^sarasT *f%»rfsr^;iTO^ i) 

The whole process may be graphically re- 
presented as follows :— 1 


an atom of Earth, 
an atom of water(Ap), 

a binary molecule 
of Earth. 


Molecules of a bi- 
Bhautic quasi-com¬ 
pound ^--graphic for¬ 
mula of complex 

V¥ contact. 

I _ a binary molecule 
Yv °f water (Ap>. 

I will conclude this account of ancient (and 
mediaeval) Hindu chemistry with a note on the 
conception of molecular (atomic) motion, Paris- 
panda, and the different varieties of such motion 
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iysics on the one hand and Chemistry on the 
other at this primitive stage would be an idle 
affectation. My paper on Hindu Mechanics and 
Physics will give a detailed exposition in a sepa- 
rate treatise. 

Parispanda Resolution of all physical action 
into motion :— 

Parispanda sometimes stands for motion molar 
as well as molecular, but more often for the subtile 
motion of atoms or molecules. The radical mean¬ 
ing of the term is whirling or rotary motion, a 
circling motion, but it may also include simple 
harmonic motion ( e. g. vibration). All action, 

operation, work (fstnrr, *rrmr) is ultimately traced 
to this form of subtile motion lodged in the atoms 
or in the matter-stuff. The Vedanta, for example, 
speaks of a cosmic vibratory motion ( 

Sankara).-Aiwa, in the Veddnta, as 
we have seen, is the first stadium in the evolution 
of Matter, which gives off Vayu, which gives off 
Pejas, and so on ; but A kara (Ether) itself passes 
through two stages before the emanation of the 
Sukshmabhuta Viiyu (r) the motionless ubiqui¬ 
tous primordial matter-stuff (answering to the 
S^nkhya Bhutadi) called Purawam khain (J3 - ); 
and (2) a subtile integration, the pure unquint- 
uplicated Sukshmabhuta called Vayuram Kham 


MINlSfy, 



( 3 T 9 *r^) ( answering to tlie Sdnkhya Tanmatra 

stage). It is this subtile Xk&a, in its Tanrti&tric 
integration, i. e. in the derivative form, which is 
subject to an incessant Parispanda. The gaseous 
stage of matter ( the Vedantic Vayu ) is in¬ 
deed matter in a state of Parispandic motion 
—Sankara). So also the bio¬ 
motor and sensori-motor principles apart from the 
directive Intelligence of the Self xrf^je^T- 

—Sankara). The S&nkhya also conceives 
this Parispanda to characterise every process and 
phenomenon of cosmic evolution ( ^fc 

—Vachaspati, Kaumudi). Blnltas, orga¬ 
nisms, mental organs, as modes of Prakrzti 
(considered apart from the Intelligence of Purusha) 

are all subject to this Parispanda $15 
^T^fnc ^ann^?t \ 

^ TTfr-^r^: TTfir^ ^ I—Vachaspati on Karika io). 

On the other hand, Prak/Vti as the Avyakta, the 
a-cosmic, the un-manifest ground, with resolution 

only of like to like is devoid of all 

Parispandic motion ( 

Tmr, w*rrftT I ibid, on Karika io). 

The Nyaya-Vaueshika finds Parispanda in all 
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■forms of matter, except A k&sb which, in that 
system, is noil-atomic and incapable of any change 
or activity ( fsffapfrsr ). But all atoms from those of 
Vayu downwards, are in incessant motion. The 
world at bottom is an infinitude of continually 

whirling ( or vibratory ) particles ( 

Raghuruitha ; —compare 
also Udayana-Kusumanjali, Stavaka V.—xpWTOT- 
% ■^TTt^tcr xnr^^q^tr: TT?P?ftf?T I ). All physi¬ 
cal action consists in motion. The Nyaya-Vai- 
i'eshika rejects force, power, operation ( ) 

except as modes of motion. Jayanta indeed states: 
we do not acknowledge any mysterious power or 
•operation, which the senses do not and cannot 
report to us. But this denial of Force ( ) 

and of unperceived and unperceivable operation 
( ) is put forward as a philosophical 

( epistemological and metaphysical ) proposition 
■to justify the Nyaya analysis of the causal nexus 
into mere invariable and unconditional antecedence 
among phenomena without productive power 

or efficiency (1^rrr^«r^f^WT— 

Bhashii-Parichchheda). It is not of course intended 
to question the existence of Parispanda, which is 
of the nature of motion, and which, though subtile 

and therefore infra-sensible ( and 

not ), is the ultimate form of all physical 
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activity. ^ oannt: afvftnst& I 

cZfTXJTT’: ^TWtf% ^TC%I.....^gpFT ^rT^“ 

'WTT \ V oqumc- 

^^^5% 1 Jayanta, Nyaya Manjari, A hnika l ). 
The effect (no less than the action) is, in all cases of 
material causation, the resultant of the combined 
motions of the various ( material and efficient ) 

causes involved ( c. g. in the case of 

iTToff ^f5p5Effi[ | oEfT^ W ^TKSf%l 

fa* *f: Hftf *TWmT{ I—Jayanta, 

Nyaya-manjari, A hnika 1 ). 

But, in the Nyay a-Vai^eshika, though all action 
of matter on matter is thus resolved into motion, 
conscious activity is sharply distinguished from all 
forms of motion, as against the Satikhya-Veclanta, 
which, as we have seen, considered every thing 
other than Intelligence, the Purusha or the trans¬ 
cendental Self, to arise in the course of cosmic 
Evolution, and therefore to be subject to Parispan- 

dic motion. ( '^Tif'nCf I 

: 1 —Quoted in Jay¬ 


anta's Nyaya-manjari, A hnika IV). 

Santana, i.e. Gati-santana ( including wave 
motion and current motion or convection ); Kampa \ 
santana, Spandana, (vibration):—Charaka notes 
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three kinds of santdnas, serial motions, viz,, those 
of water, sound and light (.and 
). Chakrapawi points out that a wave of 
sound travels more rapidly than a wave of water, 
and much less rapidly than a ray of light. In 
Hindu Mechanics, a current of water (downward 
flew, ) is conceived to consist of particles 

moving in an uninterrupted series under the action 
of gravity and fluidity ( and )■ A ray of 
light implies the rectilinear propagation of indefini¬ 
tely minute corpuscles, in all directions, with in¬ 
conceivable velocity, and a sort of conical disper¬ 
sion 

Udyotakara—Vachaspati). A wave of water ( 

) implies the transmission of vibratory motion 
in the water particles. (Cf. Jayanta— 

Ahnika II) A wave of sound 
is conceived by some on the analogy of a wave 
of water ( sftFnTCf' 5 *™ ). oni y the air-waves ( cf - 
the Mima;«sa ) or the sound-waves in and througli 
the vehicle of air-waves (cf. the Nyaya-Vaiseshika ) 
travel by concentric circles not in one but in all 
planes. ( N. B. this assumes transverse waves ). 
Others hold that the air-waves (cf. the Vakya- 
padiya) or the sound-and-air waves ( cf. Udyo¬ 
takara) are propagated by the transmission of the 
vibration in all directions, leading to conjunction 
and disjunction of air-particles, so that the wave 
may be said to expand by alternate concentric 
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spherical layers of rarefaction aancl codenstion 
( N. B. this assumes longitudinal waves),— 
< cf. fcsiwrV fsB^mpni: 

^T^ars^- =H^tT*- ( 5 avara-Blifishya 1-1-17) 

asf*gTo*r ftr ifftm fefwtfa greprafal ’SfVr 
TErRfll^rr. W^fsriH *Nrf*rft«T?tlH 1 —ibid. 

i—i3 ). The Vakya-padiya describes articulate 
sounds (Var/zas) and indeed all sounds (.yabdas ) as 
only forms of air set in motion, with rarefaction and 
condensation ( ), and capable of variations 

of velocity and configuration ( srs^f 

.wc*afof* Vakya-padiya, K{wda 

I, wS'Ioka 109 ) [vide my paper on Hindu Mechanics 
and Physics ). ( For the Hindu doctrine of scientific 
Method, vide Appendix ; for certain interesting 
recipes of chemical technology, vide Addenda). 

I had intended to conclude this survey of Hindu 
Physico-chemical science with a comparative esti¬ 
mate of the evolution of scientific ideas in the cul¬ 
ture-history ( kultur-geschicbte ) of the Chinese, the 
Greeks and the Arabs, as an Essay in the historico- 
comparative method of investigation ( vide the Pre¬ 
face to my Comparative studies in Vaish/zavism 
and Christianity for a correction of this method ), 
but space forbids, and the reader too, I fancy. 




The Date of 

Rasaratnasamuchchaya. 
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While the present volume was about to issue 
from the press, Mr. T. G. Kala f Editor of the 
Marhatta journal “’Samalochaka”, sent us a critical 
notice of R. R. S. As there are some important 
historical facts brought to light and as the date of 
this work arrived at from quite independent sour¬ 
ces tallies with that assigned by us (Vol. I. Intro. 
LXXXIX), we make no apology for reproducing 
its substance in a condensed form. 

Charpari or Charpa/inatha of the Natha school 
is mentioned in the R. R. S., (see VI, 58, Poona 
edition ), as also king Singhawa. 

The Navanatha .Saktisara, a Marhatta work by 
Narahari Mdla, gives some legendary information 
about this Charpa^inatha and speaks of him as a 
contemporary of Matsyendranatha. On the left has 
been given the geneology of 
the pupils of The 

last, or was the 

celebrated Marhatta Saint and 
author of a commentary on 
the called It 

was written in 5 aka 1212, 
So and Charpa/inatha 


' I 

J 


i A. D. 1290. 
must have lived at the beginning of the thirteenth 

century A . 


# See the concluding portion of a Marhatta work. 
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R. R. S. which mentions the Sidclha Char- 
pari must be therefore later than the first half of. 
the thirteenth century A. D. 

Among the Yadava 
kings of Devagiri or Dau~ 
latabad, there were two 
kings by the name of 


(A.D. 1069 

I 

faVliT [ 

I 

ifi 

I 

f*rf (A- D 1191 ) 

(A. D. 1191-210) 


Singha/za. Taking the 
Singha/za mentioned by 
R. R. S. to be the second, 
we are required to place 
II (A.D. 1210- 1247) ^ ie composition of the 
work in the latter half of the 13th century. On 
the whole, the R. R. S, may be safely taken to be a 
work written about /300 A. I). 


THE WEIGHT OF AIR. 

( By Principal B. N. Seal). 

Experiments were of course conducted for 
purposes of chemical operations in relation to the 
arts and manufactures, eg., metallurgy, dyeing,phar- 
macy, perfumery, cosmetics, horticulture, and the 
making of glass ( lenses and mirrors of various 
kinds are mentioned, the spherical, oval —and 
being well-known—Pliny indeed mentions 
that the best glass ever made was Indian glass ). 
But of Experiment as a Scientific method of Proof 
or Discovery, the instances are rare, f may note one 
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example in Udayana’s Kira^avalf, 
relating to the weight of air. Udayana argues 
that air must be a distinct and independent Bhuta, 
for if air were made of the Earth-Bhuta, it would 
have weight, and it has none. To prove the 
absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane, tilled 
with air, will not cause a greater descent in the 
scale than the same bladder weighed empty. Hence 
the air possesses no weight. Then Udayana makes 
an interesting statement. It may be objected, he 
says by one who accepts the weight of air—that 
this argument is inconclusive. For a counter¬ 
experiment may be suggested. The balloon filled 
with smoke (or gas, ^ ) rises in the air, whereas 
air-filled balloon comes down. This would go to 
show that air has weight. Udayana replies that 
this would only show that both smoke ( gas, ^ ) 
and air have no weight. The Hindus appear to 
have been ignorant of the principle of Archimedes, 
at least as applied to gases. Vallabhacharyya in 
the Lildvati speaks of a peculiar resistance to 
sinking (or gravfty) exercised by water, which 
explains the tendency in certain objects to float 
or to come up to the surface of the water but the 
description shows that he had no clear ide^is on 
the subject. Cf. Udayana, Kira«avali, ( 

C f. also Vallabhacharyya, Lfl&vati. 
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On the Scientific Method of the Hindus. 

(Bv Principal Brajendranath Seal. ) 

The Doctrine of Scientific Method:—A 
study of the Hindu Methodology of Science is 
absolutely essential to a right understanding of 
Hindu positive Science, its strength and its weak¬ 
ness, its range and its limitations. Apart from 
this rigorous Scientific Method, Hindu Chemistry, 
such as it is, would be all practical recipe, or all 
unverified speculation. This, however, would be a 
very inadequate and indeed erroneous view of this 
early achievement of the human mind. That the 
whole movement was genuinely and positively 
scientific, though arrested at an early stage, 
will appear from the following brief synopsis of 
the Hindu Methodology of Science. 

Criterion or Test of Truth The ultimate 
Criterion of Truth is found, not in mere cognitive 
presentation, but in the correspondence between 
the cognitive and the practical activity of the self, 
which together are supposed to form the circuit 
of consciousness. That knowledge is valid which 
prompts an activity ending in fruition. (Cf. the 
distinction between and firwtfeui*! I Also, 

nnmaYsftsftumt qafttsw’sftq. Vatsyayana). 
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is not self-evidence, not the agreement bet¬ 
ween ideas, nor the agreement of the idea with 
the reality beyond, for this cannot be attained 
direct, but the harmony of experience ( ), 

which is implied when the volitional reaction, that 
is prompted by a cognition and that completes 
the circuit of consciousness, meets with fruition, 
i. e., realises its immediate end ( cf. Sriharsha, 
Khandana Khanda Khadya on the relation of n : m 
to ). This is the material aspect of Truth. 

The formal aspect is given in a principle which 
governs all presentations in consciousness, and 
which combines the three moments of Identity, 
non-Contradiction and Excluded Middle in every 
individual cognitive operation [ 

(identity) (non-contradiction) srato- 

■Hwinwi# g (excluded middle ) <r#wfnnr- 

sn<ur:—Jayanta, Nyaya-Manjari, umnrs a fa'2Ns(»5*nT]. 

Perception :—The conditions of perception, 
and its range and limits, were carefully studied. 
The minima sensibile ( r.g., the minimum visibile, 
the Trasarenu, the just perceptible mote in the 
slanting sunbeam), the infra-sensible ( 
sometimes termed the obscured ( c.g., 

a meteor in the mid-day blaze ), and the potential 
are distinguished; but finer instruments 
of measurement were wanting, and this was a 
principal cause of arrested progress. It may be 
noted that the measurement of the relative pitch of 
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musical tones was remarkably accurate and original 
( vide my Paper on Hindu Mechanics and Physics}. 

Observation —Vachaspati and Udnyana):-*- 

The entire apparatus of scientific method proceeded 
on the basis of observ ed instances carefully analysed 
and sifted. This was the source of the physico-chemi¬ 
cal theories and classifications, but in Anatomy, the 
Hindus went one step further ; they practised dis¬ 
section on dead bodies for purposes of demonstra¬ 
tion. Ingenious directions are given, e.g., the body 
must be first disembowelled and wrapped round 
with the kusa and other grasses, then kept immersed 
in still water for seven days, after which the medical 
student should proceed to remove the layers of the 
skin with a carefully prepared brush made of the 
fresh elastic fibres of green bamboos;—which 
will enable the tissues, vessels and ducts to be 
observed. Post-m art cm operations as well as 
major operations in obstetric surgery (the ex¬ 
traction of the foetus, etc.) were availed of 
for embryological observations (e. g., it is stated as 
a result of observation that the rudiments of tile 
head and the limbs begin to appear in the foetus 
in the third month, and are developed in the fourth ; 
the bones, ligaments, nails, hair, etc. becoming dis¬ 
tinct in the sixth);—and also embryological theories, 
c.g., the indication of sexual character in the se¬ 
cond month by the shape of the foetus, the shape 
of a round joint indicating the male sex, and an 
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elongated shape as of a muscle the female sex 
(cf. Charaka, Sutrasthana, Chap. IV,—*ur% g*: 

fw, V'moH wr \ <r<* ftw: : *#t gait ^tSr# 

'^8^1 Chakrapani notes : w. q»fg*T: i fq^t qariiw:: i 
i loc. cit.). In 

Phonetics (as in the Pratisakhyas, area 600 B. C.), 
in Descriptive and Analytical Grammar (as in 
Panini ), and in some important respects in Com¬ 
parative Grammar (as in Chanda’s and Ilema- 
chandra’s Grammars of the Prakrita Dialects), the* 
observation was precise, minute and thoroughly 
scientific. This was also the case in Materia Medica, 
and in Therapeutics, especially the symptomology 
of diseases. In Meteorology, the Hindus used the 
rain-guage in their weather forecasts for the year,, 
made careful observations of the different kinds- 
of clouds and other atmospheric phenomena 
(e. g, they give the heights of the clouds, the dis¬ 
tance from which lightning is ordinarily visible, 
or the thunder is heard, the area of disturbance 
of different earth-quakes, the height to which* 
the terrestrial atmosphere extends, etc., vide 
Varahamihira, Sripati, and the authorities quoted by 
Utpala). In Astronomy, the observation was, 
generally speaking, very defective as in the deter¬ 
mination of the solar and the planetary elements, 
and this was probably due to the lack of practical 
interest, but the determination of the lunar con¬ 
stants entering into the calculation of lunar periods- 
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and eclipses, matters in which the Hindus had a 
practical ceremonial interest,reached a remarkable 
degree of approximation (much above Graeco-Arab 
computations) to the figures in Laplace s 1 ables, 
which can only be explained by the circumstance 
that in the case of these constants the Hindus 
carried out for more than a thousand years a 
systematic process of verification and correction 
by comparison of the computed with the obser\ ed 
results (like the navigator’s correction of the 
course of the ship at sea ), a process which was 
termed sipifaww. In Zoology, the enumeration 
of the species of Vermes, Insecta, Reptilia, 
Batrachia, Aves, etc., makes a fair beginning, but 
the classification proceeds on external characters 
and habits of life, and not on an anatomical basis. 
In Botany, the observation was mainly in the 
interests of Materia Medica, and the classification 
•was as superficial as possible. (Vide my paper on 
the Hindu Classification of Plants and Animals). 

Experiments :—Experiments were of course 
conducted for purposes of chemical operations in 
(relation to the arts and manufactures, e, g., Metal¬ 
lurgy, Pharmacy, Dyeing, Perfumery and Cosmetics, 
Horticulture, the making and polishing of glass 
(lenses and mirrors of various kinds are men¬ 
tioned, the spherical and oval S’n and being 

well-known—Pliny indeed mentions that the 
best glass ever made was Indian glass). And the 
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results of such experiments were freely drawn 
upon for building up scientific hypotheses and 
generalisations. But of experiment as an in¬ 
dependent method of proof or discovery, the ins¬ 
tances recorded in books are rare. I may note one 
interesting example in Udavana/s Kiranavali, 
relating to the weight of air. IJdayana argues that 
air must be a distinct and independent Bhuta, 
for if air were a form of the Earth-Bhuta, it 
would have weight, and it has none. To prove 
the absence of weight, he refers to an experiment. 
A small bladder made of a thin membrane,, 
filled with air, will not cause a greater descent 
in the scale than the same bladder weighed 
empty. Hence the air possesses no weight. Then 
Udayana makes an interesting statement. It may 
be objected, lie says, by one who accepts the 
weight of air—that this argument is inconclusi ve. 
For a counter-experiment may be suggested. The 
balloon filled with smoke (or gas, rises in the 
air, whereas the air-filled balloon comes down. 
This would go to show that air has weight. Uda¬ 
yana replies that this would only show that both 
smoke ( or gas, ) and air have no weight. The 
Hindus appear to have been ignorant of the prin¬ 
ciple of Archimedes. Yallabhacharyva in the 
Lilavati, it is true, speaks of a peculiar resistance 
to sinking ( or gravity) exercised by water, which 
explains the tendency in certain objects to Boat 
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or to come up to the surface of the water, but 
the description shows that he had no clear ideas 
on the subject.] 


Mathuran£tha, again, states that the determina¬ 
tion of the degree of purity (the carat) of gold by 
rubbing against the assaying stone and observing 
the character of the yellowish streak against the 
black smooth background, is only an indirect means 
of ascertaining weight lit. specific gravity) 

—which seems to suggest that there was a more 
direct means of arriving at the latter. Probably 
this refers to the common Indian method of 
comparing the lengths of wires of uniform thickness 
that can be formed by drawing different pieces 
ot gold of equal weight through the same 

diamond bore. I think it may be regarded as fairly. 
certain that the Hindus were ignorant of Archi¬ 
medes’s discovery, an ignorance which, at any 
rate, they could not have well borrowed from 
the Greeks, no more than they could have thus 
borrowed their knowledge of things unknown to the 
Greeks themselves. [Cl; Udayana, Kiranavali :— 

fw i rj \ ^ ^ 

tmrgnom i 

nsifq i—cf. Vallabha- 

charyya, Lflavati—^cqfaS$sfq qrowsifrofaii 



^falrf *T | «nsmJfal?PT <3Rfs3sR <?cn8 

or*rsr ^jt^t i 

wm*rtQ—cf. Mathuranatha, on Gan- 

gesa^s Tattvachintamani—^ 1**5- 

ift^vviTT *w i 

Fallacies of Observation — Mal-observatlon and 
Non-observation :—These were carefully studied in 
relation to errors of observation, and Hallucina¬ 
tion (w, ^Tfrq),—which were ascribed to three 

causes :— (a) Dosha, defect of sense organ, as of 
the eye in jaundice, or of the skin in certain forms of 
leprosy (leading to tactile insensibility, cf. Susruta), 
or defect of necessary stimulus, e.g.jt oo faint light, 
or undue distance or nearness, in vision; (/?) 

Samprayoga, wtftir, presentation of a part or an 
aspect instead of the whole ; and (6 % ) Sanskdra,#«wr, 
the disturbing influence of mental predisposition, 
e.g. expectation, memory, habit, prejudice, etc. 

The Doctrine of Inference :—Anumana ( Infer¬ 
ence) is the process of ascertaining, not by percep¬ 
tion or direct observation, but through the instru¬ 
mentality or medium of a mark, that a thing pos¬ 
sesses a certain character. Inference is therefore 
based on the establishment of an invariable con¬ 
comitance ( Vyapti, ) between, the mark, 
and the character inferred. The Hindu Inference 
(Anumana) is therefore neither merely formal nor 
merely material, but a combined Formal-Material 



Deductive-Inductive Process. It is neither the 
Aristotelian Syllogism (Formal-Deductive Process), 
nor Mill's Induction ( Material-Inductive Process}, 
but the real inference which must combine formal 
validity with material truth, inductive generali¬ 
sation with deductive particularisation. 

An inference admits of a rigorous formal state¬ 
ment,—in the shape of live propositions, for dialec¬ 
tical purposes ( i.e . in demonstrating to others ),— 
•or of three propositions when the inference is for 
oneself ((i) the probandum, the 
statement of the proposition to be established 
(HfauT, , eg,, yonder mountain is 

fiery (say, an active volcano); (2) the reason, the 
ascription of the mark ( #3, f«rx’ s 'r'i$* ), — eg., for 
it smokes; (3) now, the general proposition, 
stating the invariable concomitance which is the 
ground of the inference,—clenched by an exam¬ 
ple bringing home the responsibility of the rea- 
soner to establish a real relation, e.g. f whatever 
smokes is fiery, as an oven ; ( ) ;—(4) next, 

the application, the ascertainment of the existence 
of the mark in the present case ( eg, 
yonder mountain smokes ;—(5) finally, the conclu¬ 
sion, the probandum proved ( fajr*r*r ), eg., yonder 
mountain is fiery. 

f. Yonder mountain is fiery* 

2. For it smokes. 

3 * Whatever smokes is fiery, as an oven. 



4* Yonder mountain does smoke. 

5. Therefore, yonder mountain is fiery. 

For inference for oneself, only the first three of 
the last three propositions, are held to be suffi¬ 
cient. : 

The Hindu Anumana, it will be seen, anticipates 
J. S. Mill's analysis of the syllogism as a material 
inference, but is more comprehensive for the 
Hindu Udaharana, the third or general proposition 
with an example, combines and harmonises Mill's 
view of the major premise as a brief memorandum 
ol like instances already observed, fortified by 
a recommendation to extend its application to 
unobserved cases, with the Aristotelian view of it 
as a universal proposition which is the formal 
ground of the inference. This Formal-Material 
Deductive-Inductive process thus turns on one 
thing—*the establishment of the invariable con¬ 
comitance ( «rn'H ) between the mark and the 
character inferred,—in other words, an inductive 
generalisation. The question is—what is our 
warrant for taking the leap from the observed to 
unobserved cases? Under what conditions are 
we justified to assert a Universal Real Proposition 
on the basis of our necessarily limited observation ? 

The Charvaka view :—Among the Charvakas 
there were two classes, the cruder school of mate¬ 
rialists who accepted perception ( ) as a valid 

source of knowledge, as well as the reality of 
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Natural Law (*sr«n*), and the finer school of sceptics, 
who impugned all kinds of knowledge, immediate as 
well as mediate, and all evidence, Perception as 
well as Inference, vide Jayauta's reference in the 
Nyava-Manjan to ; also 

ftfl wfasua 

°qi<sucuu^—ATinika I, Manjari. 

The Charvakas hold that the principle of 
causality, which the Buddhists assume to be a 
ground of an induction (^yfu) is itself an induction 
( a case of Vyapti), which amounts to reasoning 
in a circle ); that every inference is based on 
an unconditional invariable concomitance which 
itself must be inferred, as universal propositions 
cannot be established by our limited perceptions, 
and thus there is a regressus ad infinitum 

) ; and that the nexus between cause 
and effect, or between the sign and the thing 
signified ( eg., smoke and fire ) is only a mental 
step or subjective association based on former 
perception, a mental step which . by accident is 
found justified by the result in a number of cases. 

The Buddhists—their Analysis and Vindication 
of Inference The Buddhists, however, take their 
stand on the principle of the Uniformity of Nature 
( *3*usr qfhsw, Nyaya-Vindu). This uni¬ 

formity, for scientific purposes, has to be divided 
into two different relations,—(i) the uniformity of 
succession in the relation of cause and effect, eg., 
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•of smoke to fire a^ijqfaf, Nyaya-Vindu); 

( 2 ) the uniformity of co-existence (in the form of 
co-inherence in the same substrate) in the relation 
of genus and species, eg., the relation of invariable 
concomitance expressed in the proposition,—all 
Sinsapds are trees,—which is not a relation of 
causality, but of co-existence or co-inherence in the 
same substrate (i.e., the co-inherence of the generic 
^qualities of a tree with the specific characters of 
a Sisu tree, in this particular individual before me, a 
Sisu tree ),—a relation which may be termed essen¬ 
tial identity ( —Nyaya-Vindu ). To 

these two, the Buddhists add a third ground of 
inference, non-perception of the perceptible 
(*gq??rf3t?, i ssmsqsf*?), which is employed in inferring 
the absence ( ) of a thing from the non-per 

ception of something else. In all cases of inference 
based on the Uniformity of Nature, the relation is 
that of inseperableness or non-disjunction between 
the mark and the character inferred. The question 
is—how is this inseparableness ( ) ascer¬ 

tained, and what is the warrant of our belief in 
it, in these cases ? 

Ascertainment of Inseparableness or Non-dis¬ 
junction : Buddhist Account:—First take the case 
of causation. The cause is the invariable antecedent 
of the effect. What is meant is that the specific 
effect (with all the distinctive and relevant accom¬ 
paniments, ) is invariably preceded by a 
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specific cause )• It is not that clouds 

always lead to rain, or that floods in the rivet 
valley always imply rain in the hills higher up. 
But this particular conjunction of antecedent 
circumstances ( e.g. the appearance of a particulai 
kind of clouds accompanied with flashes of light¬ 
ning, the roll of thunder and flights of Valikds,— 
driven by the wind from a particular quarter of 
the horizon, and ascending in black masses, etc.) 
is as a rule the precursor of a particular assemblage 
of rain effects ( rain with particular accompani¬ 
ments). Again, this particular kind of flood (over¬ 
flowing of the river banks accompanied with muddy 
discoloration of the water, rapid currents, the 
bearing down of tree trunks, etc.) is always preceded 
by rain in the hills higher up (though, no doubt, 
other cases of floods in a river may be due to a 
breach in an embankment or the melting of the 
snows). In other words, the Buddhists ( and the 
earlier Nyaya Schools ) avoid the difficulty arising 
from the plurality of causes by taking into con¬ 
sideration the accompanying phenomena, which, 
if properly marked, would always point to a 
specific cause of a specific effect. 

I quote Nyaya authorities, but this device to 
obviate the plurality of causes is common to the 
early Nyaya and the Buddhistic systems, 
i qa i — 

uftrafh gfieftfa nu«n«jflHq I 


*m *jf<T «fh < 5«ffrH^i? s if tfefro ^m\ i 

§!6f^<T ( W quif* )—aqr^— 

<gqft§fe»if *fa ^oqs^qnsife- 

qw*?f sfa ’ wtfv«ifift*fefc‘ i ( Udyotakara, 

Chap I. Vhnikar, Sutra 5 . Vachaspati puts this 
clearly:—q^fq qsrcqrura ^fasrcfa qnsffqqiq- ?wfq 
?t ssrfimfa <T<qfagqJ*r ufaq^r i w^T^rm^iffcr qfn> 

*tit afawitfir * vtfftjNi wtmi nt?r i In other words, 
a single condition called a cause is not invariably 
succeeded by the effect, nor does the effect 
phenomenon in general point to any particular 
cause as antecedent, for there maybe a plurality of 
causes of a general effect. The skilful observer 
will therefore select the full complement of 
causal conditions, which is invariably succeeded by 
the effect,—and also the specific effect (e.g., 
which points to a specific causal antecedent. 
Compare also Jayanta :—we infer an effect from a 
specific assemblage of causes—*r ^ 

3m*q sn?t i *ifq qr fafar^q ■sg: \ *t ^ 

qu^qjfaSqf i <1^- 

...sfir3Tfinrc*ftf ** urn: i 

•^vjqim | «T ^rS'HfqSwwfq qt^*T- 

i Similarly we infer a specific cause from 
a specific assemblage of efifcts :—Sqqf<?fcf w . waf* 
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tot qqfaTm qqf<q% ?t ?f%ftfn i afV?^- 
9W?JIWZT t>j *?> ^r*t*3«Sl'S(5STf?f^fa'egyt^«3I(1 i 
^gwrrfsqfagqmhpnfq •ufhjfWqfa sVr qfn umfq qrw!i— 
BH!fj\qKT«Ysa' f^wsi qt *r qjgfq i 

q^sfwimqraifiwfitw: n 

(Nyaya-Manjan, A'lmika 2, on Gotama Sutra 
5, A'hnika i, Chap I.) 

A specific assemblage of causes, therefore, has 
only one specific assemblage of effects, and vice 
versa. Of course, the observer is to find out the 
•essential or relevant features (as distinguished from 
the irrelevant ones ) which, being included, will 
■enable him to specify the particular cause of the 
particular effect. 

Now this being premised to be the exact mean¬ 
ing of the inseparableness or non-disjunction in the 
case ot cause and effect, we come to the question 
with which we started—how is this relation to be 
ascertained or established between two phenomena 
or assemblages of phenomena? Obviously, mere 
observation of their agreement in presence ( ) 

and their agreement in absence (sjfaf <r ) i s no help 
in the matter. Take a concrete example The 
ass is customarily employed to bring the fuel with 
which fire is lighted. In a hundred cases you have 
■observed the ass among the antecedents of smoke. 
In a hundred cases you may have observed tiiat 
when there is no ass, there is no smoke. This is no 
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warrant for concluding a relation of cause and effect 
between an ass and smoke. It may be that you 
happen to have never observed smoke without an. 
antecedent ass, or an ass without smoke following. 
Even this is of no avail. It is not agreement 
( unbroken and uniform though it be ) in presence,, 
or in absence, or in both, that can settle the matter. 
There is one and only one way of ascertaining the. 
causal relation. Suppose A with certain accom¬ 
paniments is found to precede B immediately. Now 
if A disappearing, B disappears, even though all 
other antecedents remain and there is no other 
change in the case, then and then only can the 
causal relation be ascertained. It is not a mere 
table of positive instances or negative instances 
( *tin );—it is this method which we 

may term the Method of Subtraction (the Method 
of Difference in its negative aspect) that is the only 
exact and rigorous scientific Method. Such was 
the statement of the earlier Buddhists (cf. Udyota- 
kara’s and Vdchaspati’s report of the Buddhist 
Doctrine of Inference—« ft a qiwtmqqhr: i 

mam uKimjasqqf'ufaq*!*!: wfaw I wawnw 
«Hi?r *f*n*uu i *r qw’uq 

—a Buddhist Karika quoted in V achaspati, Udayana, 
Sriharsha, Madhava, etc.)—'qfa’f 
ufa wqfu—uqs w«f 3 w*f«—i 

a i...( <?*i w-arrufa fw&S 
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:entific method of the Hindus. 



i-wwn wimm****' 

nw. |—Vachaspati, Tatparyyatika, Chap I, A'hmka 

i, Sutra q, ) 

But the canon in this form is not sufficiently 

safe-guarded against possible abuse. Two points 
have to be emphasised : —(0 It must be carefully 
observed that no other condition is changed, (2) 
that the appearance and disappearance of A must 
immediately precede the appearance and disappear¬ 
ance of B. The definition of a cause is based 
on two fundamental characters, (1) the uncondi¬ 
tional invariableness oithe antecedence, and (2) the 
immediateness of the antecedence. The canon of 
the Method of Difference must therefore be stated 
in such a form as to emphasise each of these aspects. 
And one main difficulty in the practical applica¬ 
tion of the canon is that along with the introduc¬ 
tion or sublatiou of an antecedent, some other 
phenomenon may be introduced or sublated 
unobserved. As a safe-guard against this radical 
vitiation of the Method, the later Buddhists for¬ 
mulated the canon of a modified Method, termed the 
Panchakarani, a Joint Method of Difference, which 
combines the positive and the negative Methods 
of Difference (the Method of Addition and the 
Method of Subtraction ) in a series of five steps, 
and which equally emphasises the unconditionality 
and the immediateness of the antecedence as es¬ 
sential moments of the .causal relation. 1 his is 
16 
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lier agreement in presence, nor agreement in 
presence as well as absence (the foundation of 
J. S. Mill's Joint Method of Agreement), but the 
Joint Method of Difference. The Panchakarani 
runs thus :— 

The following changes being observed, every¬ 
thing else remaining constant, the relation of cause 
and effect is rigorously established :— 

First step—The 'cause* 1 and the 'effect’ pheno¬ 
mena are both unperceived. 

Second step—Then the 'cause’ phenomenon is 
perceived. 

Third step—Then in immediate succession, the 
'effect’ phenomenon is perceived. 

Fourth step—Then the 'cause’ phenomenon 
is sublated or disappears. 

Fifth step—Then in immediate succession, the 
'effect’ phenomenon disappears. 

Throughout, of course, it is assumed that the 
other circumstances remain the same (at least the 
relevant or material circumstances ). 

This Panchakarani, the Joint Method of 
Difference, has some advantages over J. S. 
Mill’s Method of Difference, or what is iden¬ 
tical therewith, the earlier Buddhist Method ; 
and the form of the canon bringing out in 
prominent relief the unconditionality and the 
immediateness of the antecedence, is as superior 
from a theoretical point of view to J. S. Mill's canon. 





and is as much more consonant, than the latter to 
the practice of every experimenter, the Hindu 
analysis of Anumana as a Formal-Material Deduc¬ 
tive-Inductive Inference is more comprehensive 
and more scientific than Aristotle's or Mill’s ana¬ 
lysis of the Syllogism ( or Mediate Inference V 
But even the Panchakarani is no sufficient 
answer to the question with which we started. 
The Panchakarani is only a method ; it shows 
only how in a particular case the relation of cause 
.and effect is to be established ( 

But we want more than this—we require a warrant 
for the process. The Buddhists therefore supply 
the following proof of the Method :—Doubt is 
legitimate, but there is a limit to doubt. When 
doubt lands you in a contradiction of a fundamental 
ground of practice, and would thus annul all 
practical exercise of the will, the doubt must 
cease ; else the doubt would be suicidal or sophis¬ 
tical. In this particular case, when the Pancha¬ 
karani is satisfied, the antecedent in question must 
be the cause, for there is no other antecedent to 
serve as cause ; the proof is indirect but rigid. If 
this be not the cause, there is no cause of the 
phenomenon. It was not, and it begins to be, 
without a cause ; which would be a contradiction 
of the rational ground of all practice, for all voli¬ 
tional activity proceeds by implication on the 
principle of causality. If things could happen 



without a cause, all our motives to action would 
be baffled. The link between a presentation and 
the instinctive volitional reaction would snap, and 
the circuit of consciousness would be left in¬ 
complete. In fact, the Buddhists go further; they 
hold causal efficiency (»9 yf*qi) to be of the 
essence of empirical ( relative ) Reality. The 
proof of the Joint Method of Difference, then, lies 
in a strict application of the principle of causality 
in its negative form (viz., there can be no pheno¬ 
menon without a cause) and the truth of this last is 
guaranteed by the same ultimate criterion of em¬ 
pirical (relative) Reality as the truth of Perception 
itselt, viz., the correspondence between the- 
rational and the practical activity of the self. 

But invariable concomitance (or non-disjunc¬ 
tion), the Buddhists argue, has another form, c.g., 
the relation of the genus to the species. We may 
have perceived a hundred instances of the associa¬ 
tion of certain characters with certain others ; we 
may also have never perceived the former when 
the latter are absent ; but this would not enable 
us to generalise and establish invariable and un¬ 
conditional co-existence. We must be first satisfied 
that theie is identity of essence ( tussist! w*u=r )- 
It is only when we perceive that the characters 
of a Sinsapa are co-inherent with the generic 
characters of a tree in the same individual object 
( a Sinsapa tree before me ), and when we further 
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perceive that the characters are held together by 
the relation of identity ol essence, that we can say 
that all Sinsapas are trees. For as there is identity 
of essence, a Sinsapa would not be a Sinsapa, it 
it were not a tree. It would lose its self-identity 
which is a contradiction. Hence the relation ot 


in 


the 


identity of essence (ntsrai as 

relation of the species to the genus, is the sole 
ground for establishing uniformity 7 ol co-existence 

(For the Buddhist Method ol Induction, in 
its later form, the Panchakarani, vide Sarvadarsana 
Sangraha—Buddhist reply 7 to the Charvaka attac k 
on Inference:— 

ifu nwiiHif: i 

qffwmFmtHiTO I’amarfi i a=|ai— 

?g*nqift qt 'nf*i«nwmf s mihs i ?« >ii 5 >r *nn I 

As for the Nyaya view •q*ni«ifa?qft qfqqmiqfa'aTflqiT 
?fs i—the Buddhist objects— 

3>;qviw. «tn i «*, -a «af«ai>:- 

arsim ■vbi'UCujiy—the Xyaya retorts *1*5 
uia^sfn 5fa 1—the Buddlust 

.answers—«q »PH:, qumf wtfisnww? 

FnmT: snrrat: «iwinqfq**tqi 1 u€q hs 

■qmfja qfaqunrw’l «nqum?a: 1 wwm- 

sra 1 iubui *fwwi«t f*Wi* 1 

qn<5tfsft: iwlOTWWWftw: I 





qswsf i: qurgqw, wqsinr:, 'zmm® 

q^lrf ^'RWigqsTHng ^«jq«nr: *fa qg*K<iaT vjr-wwsr^ 

qn^*m<p*Tfq: f*nJtei?t i ^f^T ^fq 

fsf^gTr I gfg fy/siqr: 9-q<W ^faq?*?f ^frf 

faq% qmqrm^: i ^qr& g qiqf vr?i: ^tui?fiq<3*w slq 

°\ 

fafaiqT *fa sqq^ I *«n« 5 T *I&T.- 

’qr^ iwq *n«u*r«? *ig«TTq*i?i '.f<r fiRF{ i Sarvadarsana 
Sangraha, Bauddha-Darsanam. 

The Nyaya Doctrine of Inference :—The Nyava 
easily demolishes the Buddhist contention about 
identity of essence. The Nyaya writers, being realists, 
do not impugn the reality of the genus ( ’sufa ) like 
the nominalists or the nominalistic conceptualists in 
the Mimansa Schools (*nsr: and qwi*ro:) ; blit they 
point out that the inseparableness (or non-disjunc¬ 
tion) in such cases can only be established by the 
experience of unbroken uniformity ( wfirtif^csr 
i.c.y by g 3 j'?ugsf%). Uniform agreement 

in presence with uniform agreement in absence,, 
—not the mysterious identity of essence irresistibly 
perceived in any individual case or cases—is the 
only basis for constituting genera and species in 
Natural Classification. Indeed some of the later 
Nyaya writers point out that individuals do not 
al ways possess in Nature all the characters that go¬ 
to form the definition of. the class to which 
they are referred. - , I * 
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Similarly, as regards the relation of cause and 
effect, a nexus is sometimes fancied to be perceived, 
a power in the cause to produce the effect ( ), 

or an ultimate form ( sniff iffwi ), which is sup- 


(quality 


posed to be present, whenever the effect 
or substance) is produced (cf. Bacon’s view of the 
bonus of Simple Qualities). All this is neither a 
matter ot observation nor of legitimate hypothesis. 
1 here is nothing except the invariable time-relation 
(antecedence and sequence) between the cause 
and the effect. But the mere invariableness of an 
antecedent does not suffice to constitute it the 
cause of what succeeds ; it must be an uncondi¬ 
tional antecedent as well ( 

being the definition of ). For 

example, the essential or adventitious accompani¬ 
ments of an invariable antecedent, may also be 
invariable antecedents, but they are not uncondi¬ 
tional but only collateral and indirect, in other 
words their antecedence is conditional on some¬ 
thing else (*, ). The potter’s stick is an 

unconditional invariable antecedent of the jar, but 
the colour ol a stick, or its texture or size or any 
other accompaniment or accident, which does not 
contribute to the work done (so for as we are con¬ 
sidering it), is not an unconditional antecedent, 
and must not therefore be regarded as a cause. 
Similarly, the co-effects of the invariable ante¬ 
cedents, or what enters into the production of these 
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co-effects, may themselves be in variable antecedents 
but they are not unconditional, being themselves 
conditioned by those of the antecedents of which 
they are effects. For example, the sound pro¬ 
duced by the stick, or by the potter's wheel, in¬ 
variably precedes the jar, but it is a co-effect,—and 
A'kasa (ether ) as the substrate, and Vayu (air) as 
the vehicle, of the sound, enter into the production 
of this co-effect, but these are not 'unconditional' 
antecedents, and must therefore be rejected in an 
enumeration of conditions or causes of the jar. 
Again, the conditions of the conditions, the in¬ 
variable antecedents of the invariable antecedents, 
are not unconditional. The potter’s father is an 
invariable antecedent of the potter who is an 
invariable antecedent of the jar, but the potter's 
father does not stand in a causal relation to the 
potter's handiwork. In fact, the antecedence must 
not only be unconditionally invariable, but must 
also be immediate 

Finally, all seemingly invariable antecedents which 
may be dispensed with or left out, are ipso facto not 
unconditional, and cannot, therefore be^regarded as 
causal conditions; in short, nothing that is unneces¬ 
sary is unconditional; for this class, vide Visvariatha: 
—3 frS *r i 

—Visvandtha, Siddh£nta 

Muktdvali, on Sloka 20. For example, it is the cus¬ 
tom to point to spatial position or direction with the 
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fingers, but finger-pointing, though invariably pre¬ 
sent, is not Causally related to the perception of ditec 
tion or spatial position, because we can imagine such 
perception without finger-pointing, (wnfa**rat 
VsTi-m mu fi lu*! *r , Ydchaspati, 

Titparyya-Tika, Chap. I, A'hnika i, Sutra 5, this 
shows that the doctrine of wmfflfsu*! was long 
..anterior to Gangesa). 

[ Visvanatha in the Bhasha- Parichchheda men¬ 
tions five kinds of conditional 

.antecedents—(1) wfjNt*:, <-) 5,1 

), (3) y^wTt mk arr^wJhi'aHm, 

(4) ljssrsfifam vafr’snn w ( ’j’&wfnni) *i, 

and ( 5 ) '"wfa rrn faaaTsiBqfgsswifa*: <«irnpf.a*r «%?r 

qwq —Slokas 19, and 20), *u?r wirnsf «& 

*qsrnajfa?^rt *1 ^1: fai *5 

•WPWtjRMFfy Siddhanta MuktUvali, loc. cit. lire 
Dinakari points out that the first two cases are 
comprehended under the formula larMaarfatv 
1 there are seveial classifica¬ 
tions of these irrelevant antecedents ( *hj«u- 
) ; I quote one of the best known]. 

The unconditional f nwfofiTO*!) as interpreted 
in this comprehensive sense is a far more fruitful con¬ 
ception than Mill’s, and is well adapted to its work— 
the elimination of the irrelevant factors in the situa¬ 
tion. In the end, the discrimination of what is neces¬ 
sary to complete the sum of causes, from what isde- 
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pendent, collateral, secondary, superfluous or inert, 
(i.e< of the relevant from the irrelevant factors) 
must depend on the test of expenditure of energy. 
This test the Ny&ya would accept only in the sense 
of an operation analysable into molar or molecular 
motion (-iftqre q* vftfesng? 

^TTQXvt mftr, Jayanta, Manjari, A'hnika I) ; but would 
emphatically reject, if it is advanced in support of 
the notion of a mysterious causal power or efficiency 
This is a peculiarity of the Nyaya—its. 
insisting that the effect is only the sum or resultant 
of the operations of the different causal conditions— 
that these operations are kinetic, being of the 
nature of motion, in other words holding firmly to 
the view that causation is a case of expenditure of 
energy, in the kinetic form,—but at the same time 
absolutely repudiating the Sankhya conception 
of power or productive efficiency as metaphysical 
or transcendental ( ), and finding nothing in 

the cause other than an unconditional invariable 
complement of operative conditions ( ) 

and nothing in the effect other than the consequent 
phenomenon which results from the joint operations 
of the antecedent conditions ( 

qx—Jayanta—g 
**8 fir*?*iWNrfi}i<rr *wr—Jayanta, ibid, Almika, r,. 

may be noted that the Nyaya/ 
while repudiating transcendental power (Sakti) in 
the mechanism of nature and natural causation, 
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ss not deny the existence of metaphysical con¬ 
ditions like merit ,which constitute a system of 

moral ends that fulfil themselves in and through 
the mechanical system and order of Nature— vide' 
Javanta, twfe—-A'hnika 

*} ). 

The causal relation, then, like the relation of 
genus to species, is a natural relation,of concomit¬ 
ance (esnfa; —Vachaspati) which can be 

ascertained only by the uniform and uninterrupted 
experience of agreement in presence and agreement 
in absence, and not by deduction from a certain 
a priori principle like that of Causality or Identity 
of Essence. 

Nyaya objection to the Buddhist Method of 
Difference as a means of ascertaining causality. 

Take for example the Buddhist deduction 
of Causality in any particular conjunction by 
means of the negative Method of Difference, 
or of the Panchakarani. The ascertainment of 
the causal relation by these Methods is open to the 
following objections : —(t) The unconditionality of 
the antecedent cannot possibly be ascertained. As 
the Charvaka rightly points out, the Methods enable 
you to eliminate irrelevant antecedents that are or 
can be perceived ; but the introduction or sublation 
of latent or undetected antecedents can be imagined 
against which the Method of Difference rspower-* 
less. In the case of the production of smoke, for 
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example, by fire,—what if I say that an invisible 
) demon intervenes in every case between the fire 
and the smoke, that this demon (tenant ) is the im¬ 
mediate antecedent and real cause of the latter, and 
that the fire is an accident which, in every such 
case, is brought about by its own causal antecedents ; 
—in saying this, I do not go counter to the principle 
of causality and am landed in no contradiction 
(sqrara) such as strikes at the very roots of all 
practice, or baffles the completed circuit of con¬ 
sciousness, however much I may violate probability. 

(2) In the second place, even supposing that 
the lire, in this particular case (which satisfies the 
Method of Difference rigidly ) is ascertained to 
be the cause of the smoke, how can 1 know that 
fire is the cause in other cases, or that there 
is no other cause. You will perhaps argue that* 
if there were an indefinite number of causes <51 
the same specific phenomenal effect, . it would 
violate the principle that phenomena are all 
conditioned, i.e. f exist only under certain conditions 
),~-which is more comprehensive than the 
principle of causality, and the contradiction of which 
• equally overthrows all rational practical acti\ ity. 
Yes, I accept the conditionality of phenomena, but 
.this is not violated by supposing that one specific 
.assemblage of phenomena has more than one cause. 
It is true that if you suppose such plurality of 
causes, you cannot establish the invariableness of 
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the particular conjunction (green-wood (ire and 
smoke ) which your Method of Difference fixes 
upon as a case of cause and effect ; in other words, 
with your special principle of Causality so restricted, 
and without any general principle of Uniformity of 
Nature to fallback upon, you cannot ascertain, from 
the present case, or from any number of similar cases 
that you may have observed,that all green-wood fires 
are followed by smoke; />., you are helpless in de¬ 
monstrating with apodictic certainty tor ascertain¬ 
ing* indubitably) the relation of cause and effect. But 
this is an objection against your own position, not 
mine. Why not admit at .once that certain 
phenomena are naturally connected (as invariable 
concomitants or antecedents) with other pheno¬ 
mena, and take your stand on observed concomit¬ 
ance . uniform and uninterrupted experience of agree¬ 
ment in presence as well as absence) without 
assuming causality as an a priori principle and 
making deductions therefrom, and without the 
trouble of ascertaining the relation of cause and 
effect in every individual case. I am free to admit 
that theoretical objections of irresistible force ( like 
those of the Chatvaka Sceptics) can be urged 
against this ascertainment of universal invariable 
and unconditional concomitance ( ) on 

the basis of mere observation. Doubts of this kind 
can ho more be laid bv my view of the matter 
than by your canons of causality and essential 
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identity ( ' and )• Ultimately we all 

have to fell' back on the rational practice of 
thinking persons (iNiaw?: ), and such persons are 
always content to act on practical certitude instead 
of hankering after an unattainable apodictic 
certainty in the affairs of life ( 
wisacu aausar a nifsfla*} )• l his same practical 
certitude is also the ultimate warrant of the Deduc¬ 
tive-Inductive Inference by which we ascertain the 
characters of things without direct perception and 
through the medium or instrumentality of a mark. 

[To the earlier Buddhist canon of the Method 
of Subtraction, i. e., the negative Method of Differ¬ 
ence, Udyotakara and Vdchaspati of the Nyaya 
School pertinently and acutely object as follows : 

aer fq»f%a grfaa u«i 3a ufaw:. nfes: 
aa* aa ?fa agsitalw i a ’ta 3 n mw a^eryuri 

I atr gafra a|tryftt: i Dr wri. i v 

aunt: wnmtfei' mnrfb'rfftft w*» w «f£** 

wj<r, a 'a nrsfa nsaatth? nfaw afa 

„f q qtqfa *rttr i vfq 

q^aswam' m ?rar<i afirwwfjfww <rahra*f, 

amfe fsir'anf^g a?«i4ls«i jf'Wi: t war f" »jat y’-i 
a?*u% a rnpwfSi: I asstmla- 

^q Urn sfa mb m 3 nr, vxh finfa 

aifeal wh:, aamJlif <nr fesim- 

■fa wfa«ifh, *fu atassr sus-w ww fwsar ^gjuanr i a a «fn 
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Hjwa aw us*uf«g *tf«S<ug i us-tsui™ tfct m 

S»^UIW«|irtg I *UP 3 T 4 t* g VS’iqsfqSf qr«W ) !I> 4 - 

H«tUT 

Buddhist reply:—arf sg i ?ff ^ q ^l«mg 

*wgf*a qfrjjrifj^q, n fqnwwnc i u ^ qngrfagqmm 
faftnwiNwMift gg«i*n:i!q «r«dt «g* quralu^faqu' faf*i=«’ 
qtfifo, *t g m?ta«jftrqA mvufg i *ufa ''e^susgq'siaifastT- 
^Tf?: i «f<r *r afirfa’n qiwrrg fa«nsfq qfs’ wrfqg *r ^q- 
«*r?t i ■««! 'b#t ( fq^m: ) ^«it qfimfgu: urn wf ^’r- 

qg qm qfsqfq *i q>R<tf i skt^w 3g qrei ewqitqi *rg*uq t i 
Now the phenomenon that is contingent (qmnfqgqi) 
cannot be uncaused—vfrKW f? ^noiw fa«i 

qt «ng, *r qnqifagqrag; i And with the 

limitation of a specific effect, there must be only 
one specific cause, for an unrestricted plurality of 
causes would amount to the denial of uniformity in 
causality ( i. e., of the unconditional invariable 
antecedence)— 

*ufq ^^qfqnuu', qwitqrasmtq i -<fg 

ana 1 59 ^ 'iW’cft viimt, * qqqrmi: wig, 

sfa *t 3¥: qri^ig i qtaraifa *r qnsf i «f fi qRrm^qwq 
vrafa, «r£"q:fq "q^r «mg, eng i g«u ^ 

«mfargqra«iT'?f?i: i 

Nydya rejoinder :—gsw i rrafq fa*n nh'' qfqgaft 
n*afq ^ itawgqqw, ggtsfa fqsiRi- 


*fiat w 9 «: I aa <rsr *f*r; cptfan«rtad: yqfaqfna: *t«ws*, 

®*V. 

*r y up? anm: i ?tn en?«i%sfa rparrahr n WdrSwux 

*\ 

qr^ifqq, *EHcr i tfit ’dfayfut* *wiiit: i 

«, * *ns«' qreffW ***( «fa »«’ i " 8 ?I'X- 

*ifoisra«*ni«r ysmlwmqiHi?! (vide Ny 4 ya Vindu) i ■*■ 
nfd flWd BOTfdl I Wffl Wa#i ifw 
wrudnunvi yrr aw.u i »i * US 5 ®- 

A?**nh5UUf fosuj w^tt fwtfsnrftri wqfu i 
ft wwufaaui tr": *n?sff u^u: ut?*i *?t vv 

| uwt^ftyr sjfTfqwi^ «f«wjwi 

3 r«t i 

The Nyava proceeds to point out that what 
is contingent need not necessarily be produced 
by a cause. It is enough if there is natural connec¬ 
tion with something else, a relation of antecedence 
and succession (or concomitance), without any 
element of productive efficiency or causation. 

•qfq airpjfyfata: amsfa ««rt Irutr^qitt t w®’ 
«qfa i aw y yfa dtn^uw sfa ^ t 

^>3 „P5 ^Tvnft^aqT *ww 3 «: tajfwtrff **i*ssii 3 ru i 
WH! 9 * ttt#tn#wfwwwwi«t I *rot 
<aai^ fi^T *uf sjaf'Sj'uw: l Vdchaspati, latparj va- L ikd,. 

Chap. I, A'hnika i, Sutra 5, snfiurtf'nsfaw: 1 ] 

The Nyaya analysis of the causal relation con¬ 
tinued :—Co-effects In the enumeration of dif- 
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ferent varieties of irrelevant antecedents ( 
we have already noticed that co-effects of the same 
cause are apt to be confounded as cause and effect. 
In some cases, the co-effects may be simultaneous, 
e. g., the case of the ascending and tne descending 
scale in a balance, which are co-effects of gravity 
(vide Part ha-sir at hi Misra on Kumarija, Sloka-Var- 
*r fw: *T 3 raT*qrsnF(, 

—sloka 157, Sunya-Vida). In other cases, 
the co-effects may be successive effects of the same 
cause, and here the risk is great of mistaking the 
antecedent co-effect to be the cause of the suc¬ 
ceeding co-effect; ,e.g. t the case of ants moving in a 
line to carry their eggs upward, which is observed 
before the summer rains where the movement of 
ants and the rains are not cause and effect, but 
successive effects of the same cause, viz., the heat 
(<3TTr), which disturbs the elements, viz., the earth 
and the atmosphere ( ); the ants being 

affected by this heat earlier than the atmospheric 
movements which bring the clouds and the 
rain. 

( Udyotakara, and Vachaspati—»r ^ fq^faw? 

qTOTgqw; 1 g *w*|ji*ft*w fqqlfaqrre^w 

tjfcqrriq?}. 1 «winin: ^ fqqlfasn mf* 

gqfa—Tatparyya—Tiki II, ?, Sutra 

37 )* 
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Synchronousness of Cause and Effect.—This is 
resolved into a case of simultaneous co-effects of 
the same ultimate cause, e*g., the ascent of one scale 
and the descent of the other in the balance, which 
are not related as cause and effect, but are simul¬ 
taneous effects of gravity. In other cases, the 
synchronousness is only apparent, the interval 
between the antecedent and the consequent 
being* too small (:^bpkw ) to be apprehended 
() e.g., in the case of the needle 

piercing a hundred soft lotus petals laid one upon 
another, where the steps are really successive ; or 
the illumination of the whole room by the light 
of a lamp, where the succession is unperceived 
owing to the inconceivable velocity of light (of. 
Rumania, Sloka-Yartika,—sitoepsf- 

*r: » 

qsupmH i Sunyavada, Sloka 156-157.— 
I quote Mimansa authorities, but the view is com¬ 
mon to the Mimansa and the Ny ay a-Yaisesliika), 
The time-relation in a chain of causes and 
effects : —A careful study of the time-relation in 
a chain of causes and effects is a peculiarity of the 
Yaisesliika system (and the later Nyaya). A 
moment ( ultimate unit of time, Kshana, ^ ) is 
defined to be the time-interval between the 
completion of the sum of conditions and the ap¬ 
pearance of the effect. The Yaisesliika conceives the 
unit to be determined by reference to the division 




of one atom from another (Titinrnpwtftfaiir 
^iTst: —Sapta Padartlrf, Siva- 

ditya ',—i.e., the ultimate unit of time is the time 
during which motion exists in an atom prior to its 
division from another atom, in a case of division 
due to motion ). The Sankhya, we have already 
■ seen, determines this ultimate unit by reference to 
the motion of a Tanmatra. 

The number of such units will determine the 
time-interval between a given set of physical condi¬ 
tions and a particular effect, for between a so- 
called sum of causes and a so-called sum of effects, 
there intervenes a series of atomic (or molecular) 
motions, with conjunctions and disjunctions which 
form the causal chain. However crude in the 
practical application, the fundamental idea is, in 
connection with the principle of work and energy 
( for which both the Sankhya and the Nyaya- 
Vaiseshika furnish a rudimentary basis), immensely 
suggestive of a possible Time Calculus. 

Plurality of Causes This will be discussed, 
when we consider the relation of Vyapti to the 
principle of Causality. 

The Nyaya Ground of Inference—Vyapti f«ran- 
Vachaspati)Inference, their, in the 
NVitya, depends on the ascertainment, not of tire 
causal relation, nor of the relation of genus to species, 
but of a natural relation, between two phenomena, 
of invariable and unconditional concomitance 
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(^irifirfw; vn«Tf«i: r*nfij:— Udyotakara 

and Vfichaspati). Of the two phenomena so 
connected, one is called the Vydpya or Garnaka 
(the sign, mark or indicator), and the other Vyd- 
paka or Gamy a (the thing signified, marked, or 
indicated). In the relation of fire and smoke, 
for example, smoke is the Vy.-ipya or Gamaka (sign 
or mark); and fire, the Vyapaka or Gann a (the 
thing signified or marked). Now the relation of 
Vyapti between A and B may be either unequal 
or equipollent (fiumsnfH or quanta )• When 
A is the sign of B, but B is not the sign of A, the 
Vyapti is one-sided or unequal, and here a 
Vyapti is said to exist between A and B, but 
not between B and A. For example, smoke is a 
sign of fire, but fire is not universally a sign of 
smoke. When, therefore, the relation of Vydpti 
is an unequal one, as between smoke and fire, 
it is expressed in the proposition Wherever the - 
Vyapya (sign or mark, e.g., smoke) exists, the 
Vyipaka (the tiring signified or marked, e.g., 
fire) also exists. From this it follows by neces¬ 
sary implication ( a sort of that when¬ 

ever the Vyapaka {e.g., fire) is absent, the Vyapya 
(c.,g.,smoke> is also absent (anq^nwii Again, 

the Vyapti may be a mutual or equipollent one, 
i.e., A and B may be signs of each other, e.g. 
green-wood fire and smoke. Here each in turn 
is Vyapya and Vydpaka, and this is expressed in 




the two propositions : —(i) Wherever there is 
smoke, there is green-wood lire, and (2) wherever 
there is green-wood fire, there is smoke. By 
necessary implication it follows—(1) where there 
is no green-wood fire, there is no smoke ; (2) 
where there is no smoke, there is no green-wood 
fire. We have seen that a Vyapti exists between 
smoke and fire, for wherever there is smoke, there 
is fire. But we cannot say that a Vyapti exists 
between fire and smoke, for we cannot say that 
wherever there is a fire, there is smoke. The 
combustion of an iron-ball (), for ex¬ 
ample, is a case of fire without smoke. But it 
would be correct to say that a Vydpti exists 
between green-wood fire and smoke, as well as 
between smoke and green wood fire. The ques¬ 
tion, therefore, is—What is the relation between 
(ire and smoke ? The relation between fire and 
smoke is a conditional relation ; /. <\, on 
■ condition that the fire is green-wood fire, it 
would be a sign of smoke. I11 other words, a 
Vyapti implies unconditional invariable concomit¬ 
ance, and the relation between fire and smoko 
is not therefore a Vyapti (natural unconditional 
concomitance), for fire requires a ‘condition/ 
Upj£dhi, viz., green*wood, to be followed by smoke. 
Smoke, on the other hand, requires no ‘condition' 
to indicate fire. For the purposes of Inference, 
therefore, relations between phenomena may 
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be considered as of two kinds: -(i) Contingent 
conditional relations, holding good on the fulfil¬ 
ment of a certain condition or IJpadhi, and (2) 
Vvipti, or unconditional invariable relation, 
between a mark and that which it marks, a rela¬ 
tion without any Upadhi or determining condi¬ 
tion (). It is this latter kind 
of relation that serves as the ground of Inference. 
If we can ascertain that a Vyapti exists^ between , 
A and B ) then A is a sign of B, and an inference 
of the presence of B from the presence of A, and 
of the absence of A from the absence of B, would 
be warranted. The question, therefore, is — bow 
to ascertain the relation of Vydpti between two 
phenomena. 

Ascertainment of Vyapti according to the early 
Nyaya (^nhuj^tciTSf).—Briefly speaking, the obser¬ 
vation of agreement in presence ( ) as well as 

agreement in absence (srfcit^)* between two phene* 
mena, with the non-observance of the contrary ( «i~ 
is the foundation of our knowledge of 
Vy£pti( ^—Vachaspati). This suggests a nat¬ 
ural relation —Vachaspati) of invariable 

concomitance —Vachaspati) between the 

phenomena, which is fortified by our non-observance 
of the contrary ( ). But this does not 

establish the unconditionality of the concomitance 
( )j which is essential to a Vyapti * 

We have therefore to examine the cases carefully 


Ml NlSTff 



to see if there is any determining condition 
(Upadhi—/. e. some hidden or undetected but really 
operative or indispensable accompaniment) which 
conditions the relation between the supposed 
sign or mark (Gamaka) and the supposed signate 
(thing signified, Gamya\ Now let us consider 
what constitutes an Upadhi. It is a circumstance 
which always accompanies, and is always accom¬ 
panied by, the supposed signate (the thing signified, 
Gamya), but does not invariably accompany the 
supposed sign or mark (Gamaka). If, therefore, 
in the set of positive instances where both the sign 
and the signate are present, nothing else is con¬ 
stantly present, there can be no Upadhi. Or, 
again, if in the set of negative instances where 
both the sign and the signate are absent, no other 
material circumstance is constantly absent, there 
is no Upidhi. This follows from the very defini¬ 
tion of an Upadhi. It is impracticable to fulfil 
these requirements rigorously. Still, every one of 
the accompanying circumstances ( of course the 
likely ones) may be taken successively, and 
it may be shown that the concomitance continues 
even when the suspected Upadhi () 
is absent, and therefore it cannot be the Upadhi. 
And this is to be fortified by the observance of 
uniform and uninterrupted agreement in absence 
(Vyatireka) between the two concomitant pheno¬ 
mena. In this way, when we have disproved all 
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suspected Upidhis, we conclflde by establishing the 
Vyapti. It is true that we may still go on doubting. 
But doubt has a certain limit for the 'experimenter’ 
and the thinking person ( ). When 

doubt overthrows the foundation of all rational 
practice ( \ or leads to a stoppage 

or arrest of all practical activity (), 
it stands ipso facto condemned, and must 
be abandoned (mraiOT*f«rctWt). Sriharsha 

and Udayana—is mentioned by Va- 
chaspati). Thus it is that Vyapti is ascertained. 
In this way, we observe innumerable instances of 
Vyapti. Now by means of repeated observa¬ 
tions of this kind ( st }, we have establish¬ 
ed the principle of the Uniformity of Nature 
nfas*! ), and also of Causality ; and these two 
principles thus ascertained may be made use of 
in their turn as the basis of an argumentation or 
deduction ( Tarka, U'ha, a* ) to confirm a par¬ 
ticular Vyapti in a particular case. Tarka or U'ha, 
then, is the verification and vindication of parti¬ 
cular inductions by the application of the general 
principles of Uniformity of Nature and of Causali¬ 
ty, principles which are themselves based on 
repeated observation ( *r ) and the ascertain¬ 
ment of innumerable particular inductions of 
uniformity or causality ( 

sfesn-T —Vachaspati). Thus larka 

also helps in dispelling doubt ( ). Sriharsha, 
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ever, questions the validity of this verification, 
-cf. the well-known couplet ending ai - : 

T fa: i 

It will be seen that the process of disproving 
all suspected Upadhis ( ^qTfatf^ifinrTfr ), in the early 
Xydya,answers exactly as a process to Mill’s Method 
of Agreement. In fact, the disproof of a suspected 
Upadhi by pointing to instances of Agreement in 
presence ( ) even in the absence of the Upddhi, 

fortified as this is by the instances of agreement in 
absence OfaTsr ), virtually amounts to Mill's Joint 
Method of Agreement. But the fundamental 
difference is this :—Mill's Method of Agreement is 
formulated in view ot the phenomena of causation 
(including co-effects, etc.) and, as usually enunciat¬ 
ed, confessedly breaks down in dealing with cases 
ot Uniformities of Co-existence unconnected with 
Causation; the Nydya Method based on the dis¬ 
proof ot suspected Upadhis is a more daring and 
original attempt, and is far more comprehensive in 
scope, being applicable to all Uniformities of Co¬ 
existence and of Causation alike. And this the 
Xyaya successfully accomplished, by introducing 
the mark oi unconditionality (^qifafei^m) into 
the relation of Vyapti (Concomitance'', even as 
the same mark of unconditionality 
had been previously intronuced into the definition 
ot Causality ( ). The difference 

between the early Ny£ya and the Buddhist systems 
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may be briefly put thus :—The former relied on 
empirical induction based on uniform and uninter¬ 
rupted agreement in Nature, and accordingly 
regarded the Method of Agreement as the 
fundamental Method of Scientific Induction, 
founding Inference on Vyapti to which they sub¬ 
ordinated Causality in the doctrine of Method ; 
the latter assumed two a prion principles, 
viz., causality and identity of essence, deduced 
the canon of the Method of Difference by an 
indirect proof from the principle of causality , and 
made this Method the foundation of all scientific 
Induction of Causality, just as they based all 
natural classification of Genera and Species on theii. 
a priori principle of Identity of Essence. 

[Texts from the early Nydya 

Method of Agreement and the Joint Method 
without the device of the Upadhi: 

Cf. Jayanta on * fa** 


mm an: i i ‘Mw*!. 

‘only this remaining throughout’, while others 
change—implying the Method of Agreement. 
The set of positive instances, in which this 
antecedent alone is constant, must be sup¬ 
plemented by a set of negative instances 


( agreement in absence ) : — wifaUfcwmt* 


nfiwiwwgwi: i frwrtti ^ *** 

ftsu -a vfft i n? 
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*fa Jayanta, A'hnifea II, ^fhtqr^TfH- 

i 

Doctrine of the Upadhi :—Unconditional con¬ 
comitance distinguished from conditional :•— 

41 3T *r *u wn ^wifaqfY frr<acr: ^ qq ira*:, 

**(*hfu f^ i ?f^rT H 

c \ 

^rwifaqr: i 3suT<?tof ujrrfefa: i ?r f% famfa 

*r*nf?P*r; i wr 

i w*Wwroifwfl: *r *n*u- 

fer^: i nut *r frurn: i ^mftqPQ w;nfcw*r ^qtt: 

^ - 

%rfa<T ^gq^*mmnfa 

^^?ngqq9:1 *i<ft t>r^m: «ig*u*u?rg; i 

Concomitance sufficient without causal nex¬ 
us :— 

The Buddhist objects—In Nature, everything is 
connected with everything else. Hence if there 
were no nexus of causality between antecedent 
and consequent, everything might follow from, 
everything else. The Nyaya replies—You admit 
uniformities ( of co-existence, etc. ) other than, 
causal ;—so you confess that a natural fixed order 
can exist without the causal nexus . 

An Upadhi, how established and how dis¬ 
proved :— 

The Nvaya then proceeds to show how an Upadhi 




is established, or how disproved by observation : — 

qjftr: w vT^ir *r g \ ^Prate^r 

g fagT ^«T ^g<JOTTcf v , ^qifavrgsq- ^ ^garj?fR«I ^susif 
wrawnncf, ^ wjww 

qrgm, H?rqTt ^ 'qfajpfrsrTn q^rqrr qiar^Ni^ 

*T<fgl3j% i 

General Method of Induction by exhaustion 
of the Up&Ihi, more comprehensive than Mill's 
Joint Method :— 

For the definition of an Upadhi, vide Sriharsha and 
Udayana: n: ^r^^Tfu: ^^rcT <3qTfafrf*i i 

Hence to avoid an Upadhi (which is qT^q^ifq;), 
the constant presence of anything relevant other, 
than the sign and the signate in the positive ins¬ 
tances (of agreement in presence, and the 

constant absence of any such thing in the negative 
instances ( of agreement in absence, ^ ) must 
be safe-guarded against. This amounts to Mill s 
Joint Method. 

Suspicion of non-perceptible Upddlii—Limits of 
legitimate Doubt :— 

*T ^ ^faU*U’fLPq 

sfenmw ^qifa; ^ruifqqt^‘ qfcRvufcr sfa i ■qsaij 

fqqmqrrwrqTfsfg 

v^T^g^f^ifcTsR^q sj^t pqau^r *r §tpsra 


misTfy 
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n^ifa i atwifan wf?'! ’•masr wi«W3fiwi 

isFraai^taus iNuiat fasrais'^ia i 's ; fr ci: fermsqTatqisrtitg 
<qfq m^nfesstattri awi?r nimfai^rsftqunaHt ^qraqcir 

qgiga « i. *r ’qfqi^mlsgq- 

smatfa ’tiqn*? nimbus sf fnfagw: i— 

Tarka, U'ha,—Deductive verification of parti¬ 
cular inductions by applying the two fundamental 
inductions of Uniformity of Nature, and Causali¬ 
ty :—Doubt finally dispelled :— 

Now innumerable particular uniformities of 
this kind ( Vyaptis ) are observed, and as a result 
of this repeated observation, a belief in the Uni¬ 
formity of Nature ( wium ), as well as in the 
principle of Causality ( qnsjimqjwq) is generated in 
the mind, a belief which has evidential value and 
validity. It is not intuition (si ) but a men¬ 
tal pre-disposition based on uniform and uninter¬ 
rupted experience ( sbsgff* 

wnwfaqr«*ii*unfa, —■«ia ^pftsJi'arj; ?fn humui^t 

■maw ). Then armed with these new resources, the 
belief in uniformity and in causality as general 
principles, we proceed to fortify our particular 
inductions (Vydptis), whether of uniformity of 
nature or of causality, by indirect deduction from 
these general principles:—We argue if, under 
these observed circumstances, A were not the 
mark of B, the principle of uniformity of nature 
would be violated,—Nature would not be uni- 
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form,—or, if under these observed circumstances 
A were not the cause of B, the principle of cau¬ 
sality would be violated, the phenomenon B would 
be without a cause ; — and such indirect proof 
( ^ ) gives ns the overwhelming probability 

which we call practical certitude, and on which 
every reasonable man (every thinking and judging 
person) proceeds to act in due natural course.— 

m BTOiqwHi i Vitchaspati I, i, Sutra 5; 

cf. also, I, 1, Sutra 40— 6*1^ 

1 snsm 1] 

Instances of Vyapti (uniformity) not compre¬ 
hended under Causality, or the relation of Genus and 
Species:—The Nyaya points out that the relations 
of cause and effect and of genus and species do not 
exhaust the grounds of Inference. There are 
cases of Inference based on Vyapti (/,<?., on in¬ 
variable and unconditional concomitance) which 
come neither under Causality ( ^yffr ) nor under 
Identity of Essence ( tn^rerr). Vachaspati notes that 
to-day’s sunrise and yesterday’s sunrise, the rise of 
the moon and the tide in the ocean, the relative 
positions of the stellar constellations, are instances of 
Vyapti (invariable concomitance) between pheno¬ 
mena which are neither related as ause cand effect, 
nor as genus and species. Jayanta adds the conjunc¬ 
tion of sun-set with the appearance of the stars, 




of ants moving in procession ( with their eggs) 
with the approach of the rains,—of the rising 
of the constellation Agastya ( Canopus) above 
the horizon with the drying up of rivers ; of the 
spring tide with the full moon ; and dismisses as 
sophistical and far-fetched the Buddhist attempt to 
explain all these cases by means of causality. We 
have seen that the Nyaya and the Mimansa reduce 
most of these conjunctions to cases of co-effects of 
the same cause, co-effects which may be either 
simultaneous or successive. 

■q .n arcim?' qi i 

i—-Vachaspati, Tatparyya-Tikd I, i, 
Sutra 5 ; - cf. also Jayanta, NySya Manjari—qwafq 
wstt wnfa arc*rh«:.i 

i sftff: ^njalfarq: i 

fq^r^rjrqq'^q: i fqtftfisqswrpar^q’e'Trl- 
farrrestM wqfa qfqqu: i 

Vyapti between Cause and Effect:—Relation 
of causality to Vyapti :— 

On the Buddhist ( and early Nydya ) view that 
one specific assemblage of ‘effect’ phenomena has 
one specific assemblage of causal conditions, there 
would be two aggregates, the sum of causal condi¬ 
tions ( qnruwqtft), and the sum of effects (qn*- 
*Hjpfr )■ For example, fire requires green-wood to 
complete the sum of causal conditions to give rise 
to smoke with some particular marks (rjafasjq,— 
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fafare, Jayanta II; compare Gangesa, 

i—Chinta- 

mani, Anumana, Viruddha Siddhanta). Here,between 
an effect and a single condition (termed a cause) 
there is a relation of Vyapti. The effect is Vyapya or 
Gamaka (the sign or mark) ; the cause (or condition) 
is Vyapaka or Gamya (the thing signified). In 
other words the presence of the effect indicates 
the presence of the causal condition, and the 
absence of the causal condition will by implication 
indicate the absence of the effect. Smoke of this 
particular kind is supposed to be an effect of 
which there is one and only one assemblage of 
causal conditions ( fire and green-wood); hence 
where there is smoke, there is fire ; and when there 
is no fire, there is no smoke. 

Now introduce the complication of the plurality 
of causes:—Fire, for example, is the effect of 
several assemblages, e.g\, (i) blowing on heated 
grass, (2) focussing rays through a lens on a com¬ 
bustible like paper or straw, (3) friction with the 
fire drill, etc. Here each assemblage is regarded 
as a sum of causes. But in this case there is no 
Vyapti between the effect 'fire' and any particular 
assemblage of causal conditions, say, of the lens 
or the fire drill. For the presence of fire does 
not indicate the presence of the lens or the fire 
drill assemblage, nor does the absence of either of 
the latter in particular, indicate the absence of fire. 
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Indeed in such a case, the effect ' fire * is not a 
mark or sign ( Gatnaka or Vyapya / of any one in 
particular of the different possible causal assem¬ 
blages, though each of these particular assemblages 
of causal conditions is a mark or sign (Gamaka or 
Vyapya} of fire. 

The plurality of causes requires a further con¬ 
sideration in the light of the definition of the 
causal relation. A cause is defined to be the 
unconditional invariable antecedent. From the 
unconditionality, it follows that the entire sum of 
conditions, and not one single condition, is, 
properly speaking, the cause. In view of the 
plurality of causes, an invariable antecedent must 
be taken to mean that any particular cause ( i.e., 
assemblage of causal conditions ) is invariably 
followed by the effect,—not that the effect is 
invariably preceded by any.particular cause. 

Popularly, a single condition, say the lens or 
the fire-drill, is said to be a cause of fire ; but, in 
view of the plurality of causes, this is apt to be 
misleading, as there is no Vy^pti in this case; the 
lens or the fire-drill is no more a mark of fire than 
fire is a mark of the lens or the fire-drill. 

The plurality of causes strains the definition of 
a cause, and undermines the relation of Vyapti 
between an effect and a cause. Any particular 
cause (causal aggregate) still indicates the effect, 
but not vice versa. The earlier Nydya ( down to 
18 
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Vacluispati and Jayanta) obviated the plurality, as 
we have seen, by introducing distinctive marks in 
the effect such as would indicate a single specific 
cause ( or mvitv* indicating 

or )• Some indeed went further and 

held that when the antecedent causal assemblages 
differ in kind, the effect phenomena, though 
apparently the same, do really differ specifically 
(or in kind).—w$t*n.wn 1 But the Xydva 
discards this hypothesis ; the fire is the same, though 
the possible causes (or causal aggregates) differ, v.g., 
the lens, the drill, etc. But the effect phenomenon 
to which we attend is not the only effectin the 
case of plurality of causes, we must carefully 
examine the accompaniments of the effect, i.<\, 
the sum of effects, and the examination will shew 
some distinctive or specific circumstance or accom¬ 
paniment which will enable us to definitely deter¬ 
mine the particular assemblage of causal conditions 
that must have preceded in the case under exa¬ 
mination. This is the device of the earlier Nyaya. 
as well as of the Buddhists, as we have seen ; but 
the later Nyaya doubts the practicability as well 
as the theoretical validity of such a step on an 
unrestricted assumption of the plurality of causes, 
and feels troubled by the circumstance that no 
effect for which more than one cause (or causal 
aggregate) can be assigned, can be regarded as a 
mark or sign (Gamalca or Vyapya) of any one ot 
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'the causes in particular. Accordingly, some 
adherents of the later Nviya advanced the pro¬ 
position that when more than one causal aggregate 
can be supposed for any effect, the latter is a mark 
■or sign ( Gamaka or Vyapya), not of any one of 
the causal aggregates in particular, but of one or 
other of them ; and the absence, not of one such 
cause, but of each and every one of them, alone 
indicates the absence of the effect. A cause 
therefore should be defined to mean one or other 
•of the possible alternative aggregates which, being 
given, the effect follows invariably and uncondi¬ 
tionally. If we ask what is the defining mark (or 
•quiddity) of the cause (), we are 
told, that it is onc-or-olhcrucss ( ‘va) f and 
nothing else : others cut the Goriuan knot by 
assuming that the different possible causes of the 
same effect possess a common power or efficiency- 
( ■'dafiamhfi), or a common ‘form’ (sufagfw , 
which accounts for the production of a common 
effect. The latter is therefore a sign or mark of 
this power (aifai), or this form ( sufittftmr), which 
is manifested by each of the causal aggregates. itThis 
hypothesis ( ), they hold, is simpler and more 

plausible than the hypothesis of specific differences 
latent in the apparently identical effect of a 
plurality of causes ( mm'lsusua msur). 

(Cf. Dinakari on the Siddhanta Muktavali—sjf** 
nfti ^ i t.- ^ --Ttuief ^f 
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wTwmi 'M’bw ^raftflwfaif«f«: i * ^ 


«f?@fTilTtiroa5T wsufafa « ^f*W< ?fn ! 

o^siftwiiT 

^ur^sswitmT vw *naisira i «?r 

3iKmsi«ii?m.^ g <s«nfg«i*5W^«ia#^»ng'l*»t w- 

wfagag $ : ggmrgm ftPnupuftwi^ *> wfntfafe i-wj: \ 
Sloka 2, cf. also, stwfaim^raira i 

Cf. Udayana, Kusumanjali, Stavaka i—gra afv 
5?wfajgN*ft i ngrofaflaig; 

?fn^r*M gf? f* fcuntfS? grgrg1g!fn^gnt«i-*lfan 

V 

ggtw?r, ®i gn«itg afag 1 gntwrnif ^ 

n asiTdigw gn*Sn5i afl9fw$$g i.ggrstuf'gfafa 

rmsmtifr srgtmmnrfl: l 
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The Scientific Methods already noticed, the 
Joint Method of Difference (the Panchakarani ), 
and the Joint Method of Agreement (Vyaptigraha 
with Up4dhisanka-nirasa and Tarka ), are not the 
only methods of ascertaining causality or concomi¬ 
tance, or establishing a theory (fa? 1 *!); nor are these 
Methods always practicable. Very often, we reach 
the explanation of a fact (wwf*) by means of a 
Hypothesis (wp) properly tested and verified 
(finals)- A legitimate Hypothesis must satisfy the 
following conditions :—11) the hypothesis must 
explain the facts' or wrafti) ; p (2) the 
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hypothesis must not be in conflict with any 
observed facts or established generalisations 
tf —Jayanta, Nyaya-Manjari, 

Ahnika i); (3) no unobserved agent must be 
assumed, where it is possible to explain the facts 
satisfactorily by observed agencies (jjfe 

*1 fa^jfcl far 

ibid ); (4) when two rival hypotheses 
are in the field, a crucial fact or test (fafajm*, 
ratio sufficient) is necessary; the absence of 
such a test (fafaJW*ufa<is) is fatal to the establish¬ 
ment of either, (5) of two rival hypotheses, the 
simpler, i.c., that which assumes less, is to be 
preferred (ceteris paribus) (em’iioimf. versus 
(6j of two rival hypotheses, that which 
is immediate or relevant to the subject-matter 
is to be preferred to that which is alien or remote 
; (7) a hypothesis that satisfies the 
above conditions must be capable of verification 
(faMjq) before it. can be established as a theory 
The process of verification of a hypothesis 
consists in showing that it can be deduced as a 
corollary from (or is involved by implication in) 
some more general proposition which is already 
well-established (cf. Vatsyayana’s exposition and 
illustration of Verification, ffaqisj,—including both 
.the Deductive Method and Colligation). 

This doctrine of Scientific Method, in Hindu 
Logic, is only a subsidiary discipline, being com- 

I 
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ehended under the wider conception of Metho¬ 
dology, which aims at the ascertainment of Truth 
whether scientific (Vijnana) or philosophical (Jnana) 
(iftir firwi^r Amara-Kosha );— 

the latter being the ulterior aim. In the in¬ 
vestigation of any subject, Hindu Methodology 
adopts the following procedure : (i) the proposi¬ 
tion (or enumeration) of the subject-matter 
(Uddesa), (2) the ascertainment of the essential 
characters or marks, by Perception, Inference, the 
Inductive Methods, etc.,—resulting in definitions 
(by «U9<&) or descriptions (by btoW); and (3) 
Examination and Verification and 

Ordinarily the first step, Uddesa, is held to include 
not mere Enumeration of topics, but. Classifica¬ 
tion or Division proper (fount: 
xwnff 1 #’rr 5 fg^' 3 J: fcmi;nr 

-^f^Javanta, Manjari) ; but a few recognise the 
the latter as a separate procedure coming after 
Definition or Description. Any truth established by 
this three-fokl (or four-fold) procedure is called a 
Siddhanta (an established theory). Now the 
various Pramanas Poofs, /.r., sources ol valid know¬ 
ledge) in Hindu Logic, viz.} Perception, Inference, 
Testimony. Mathematical. Reasoning (bw, includ¬ 
ing Probability in one view) are only opera¬ 
tions subsidiary to the ascertainment of Truth 
(imfwd- And the Scientific Methods are merely 
ancillary to these Pramanas themselves. 
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I have explained the principles of the Hindu 
doctrine of Scientific Method, avoiding the techni¬ 
calities of Logic as far as possible ; and I cannot 
here enter upon the logical terminology or the 
logical apparatus and machinery, which would 
require a separate volume to themselves. For 
these, I would refer the reader to my paper on 
Hindu Logic,—as also for an account of the later 
Nydya which, in spite of its arid dialec¬ 

tics, possesses a three-fold significance in the 
history of thought: (t) logical, in its conceptions 
of Avachchhedaka and Pratiyogi, being an attempt 
to introduce quantification on a connotative basis, 
in other words, to introduce quantitative notions 
of Universal and Particular, in both an affirmative 
and a negative aspect, into the Hindu theory of 
Inference and Proposition regarded connotativeiy 
as the establishment of relations among attributes 
or marks ; (2) scientific, in its investigation of the 
varieties of Vyapti and Upadhi, (and of vrorfa*) 
being an elaboration of Scientific Method, in 
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the attempt to eliminate the irrelevant; and 
ontological and epistemological, in its classifica¬ 
tion and precise determinations of the various 
relations of Knowledge and Being, with even 
greater rigidity and minuteness than in Hegel's 
Logic of Being and Essence. I will conclude 
with a few observations on Applied Logic, /.<?., the 
logic of the special sciences, which is such a 
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characteristic feature of Hindu scientific investiga¬ 
tion. What is characteristic of the Hindu scienti¬ 
fic mind is that without being content with the 
general concepts of Science and a general Methodo¬ 
logy, it elaborated the fundamental categories and 
concepts of such of the special sciences as it cul¬ 
tivated with assiduity, and systematically adapted 
the general principles of Scientific Method to the 
requirements of the subject-matter in each case. The 
most signal example of applied logic (or Scientific 
Method) worked out with systematic carefulness 
is the Logic of Therapeutics in Charaka, a Logic 
which adapts the general concepts of cause, effect, 
energy , operation, etc., and the general methodo¬ 
logy of science, to the special problems presented in 
the study of diseases, their causes, symptoms and 
remedies {vide Charaka, Viminasthana, Chap IV,— 
also Sutra Sthana ,—vide my Paper on Hindu Logic). 
Here I will give an illustration of Applied 
Methodology from the Science of Analytical and 
Descriptive Grammar. Patanjali, in the Maha- 
bhashya, is very careful as regards Methodology. 
I take no note now of the philosophical presupposi¬ 
tions of his philology ( vide my Paper on the Hindu 
Science of Language), but will confine myself to 
his presentation of the Applied Logic of Descrip¬ 
tive and Analytical Grammar. The sentence is 
the unit of speech, as every Hindu philologer 
contends, but the first business of Analytical 
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Grammar is to analyse the sentence into 
its significant parts and their coherent rela¬ 
tions to one another. Assuming that articulate 
sounds are signficant, the question is :—how 
is the sentence, which is the unit of articulate 
speech, broken up into significant words and 
their mutual relations ? Patanjali answers that this 
is done by an instinctive use (cf. Vachaspati’s w>it 
tfsgtno of the Joint Method "of 
Difference ( combined Addition and Subtraction ), 
fortified by the Joint Method of Agreement 
wrttfaft:). Patanjali starts with a simple case. 
Take the two sentence-units -Pathati (he reads) 
and Pachati (he cooks). Suppose you start with 
the assumption that these sounds are signi¬ 
ficant, and that separata elements have separate 
meanings. Then you hear Pathati, and, at the 
same time, a man reading is pointed at. Then the 
assemblage of sounds Pathati (4 e., Path 4-ati) 
stands for the assemblage—‘one reads,’ (i. e. the 
action reading+an individual agent). Similarly 
by finger-pointing or other indication, you find that 
the assemblage Pachati (4 e. Pach + ati) stands for 
the assemblage ‘one cooks’ (4 e. the action cooking 
+an individual agent, say, the same agent as before). 

Now look at the groupings:— 

Path + ati *=■ reading one agent. 

Pach 4 -ati — cooking+one agent. 


miSTfy. 
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From repeated observation of similar groupings, 
one is led to conclude that Path is the invariable 
concomitant of the action ‘reading’, because the dis¬ 
appearance of the former (the other element remain¬ 
ing) leads to the disappearance of the latter rough 
Method of Difference by subtraction— flqa) .; that 
Pacli is the invariable concomitant of the action 
‘cooking’ because the introduction of Pacli (with 
nothing else added) leads to tire introduction of 
the action ‘cooking,’ (a rough Method of Difference 
by addition,—swriipt.) ; and that Ati, which is 
the only ‘common antecedent’ ('. is the 
invariable concomitant of ‘one agent’ which 
is the only common ‘consequent’ ( iwjfr ) In 
fact, tire last should come first by the Method 
of Agreement, then the other two either by 
Residue, or by Joint Agreement in presence and 
absence f ). So far all is plain sailing, 

though only very simple and very rough applica¬ 
tions of the Methods are given. But—and this is 
the point—throughout the argument, it is assumed 
that one sound is the concomitant of one idea, in 
other words, there is no plurality of causes to vitiate 
the application of the Method of Agreement in the 
above example. And now the objection is ad¬ 
vanced that this basal assumption is untrue. The 
same sound is not the concomitant of the same 
idea. Different words (sounds) may have the same 
meaning, and the same word (sound) may have 
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different meanings. We cannot therefore bv the 
Joint Method of Agreement ( ) deter¬ 

mine the meanings of words, or the separate func¬ 
tions of roots (stems) and inflections,—at least not 
so simply as is pretended above. Patanjali states 
this difficulty in the way of applying the Scientific 
Methods to the problems presented by Analytical 
Grammar, a difficulty arising from the plurality of 
causes, blit does not state the solution. The 
solution, however, depends on the Method of 
Subtraction and Addition (Patanjali’s and 

V. For it will be found by extensive 
observation that the number of meanings of which 
a word (sound) may be capable is limited. So also 
is the number of words (sounds) expressive of a given 
meaning. Hence, by the Method of Difference, 
etc., the causal relations of words and meanings 
may be determined. Patanjali thus establishes the 
doctrine of Praktifi and Pratyaya (roots and 
inflections', with their separate significance, which 
is of course a necessary postulate in the case of an 
inflectional language like Sanskrit. Isolating and 
Agglutinative languages offer less difficulty, 
whereas the difficulties are in some respects 
enhanced in the case of languages with a polysyn¬ 
thetic or incorporating (incapsulating) morpho¬ 
logical structure. 

* .as' Os. 
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*f*?r itqfl ( qxr),—^ffej c\ gqsuq^ ( 

( sfa ) — %ivfsfa *h\*c[ ( ftffffTi: );— 

^Rf^e| ^q^fiq^T ( qfetaR^f ),—^4t ( cfffltq ) » 

***i n: r, crer tfjsqf \ q; ^ 

’WWW mi ^e'T W. sits* ^qsuqct i *: austs^qt *sr *€T 
sftt«ffs*rqt i 

fas*) ^q^ig:—3531 fa » 3 ?r q*far h^Pa i a?w s^g; 

as*: *<<«: i q*g si«ft w*: i *i?swr irar: qtgr mimi ?fa i 

'M3 f* «r MT*ffats«icr[5 ffl^r «t*fa i Mifa sf *r 

■* e ^ 
t€«iqtfcT I qfami f* *qqq¥iT ^• 4 *qfc[tqiTun$q j ^ ^fcf 

qcr^y q§ifiiw; •qq u«iqi$ sfa i ( Mahabhashya, i—3, 9.) 

Patanjali not only applies the Scientific 
Methods to the foundations of Grammatical Analysis, 
but also by their means establishes and elaborates 
the fundamental categories and concepts of Gramma¬ 
tical (and Philological) Science, e.g., the concepts of 
action ( %>n), agent ( qm), instrumental cause ( mxw 
vrmwm ), end (fafim), origin (%), limit (*wfq), 
substance (3<sr ), quality ( ), and genus ( sufa); 

—also of the fundamental relations (at the 
bottom of all thought and speech )—the relations 
of Time ( fa*), of Space ( 

of Causality of inherence ( 

of co-inherence ( faatqqjfaaNm 5 *'), of the sign and 
the signate (*r9rarf«mq ), of mutual dependence 
( vtftnxw );—an entire grammatical (and philo¬ 
logical) apparatus, which will serve as a ( point 
d'appni’ for generations of philologists and gram¬ 
marians to come. 
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(By Principal Brajendranath Seal.) 

Empirical Recipes from Var&hamihira ( circa 

550 A.D.) relating to Chemical Technology. 

A. Searing of hard rocks to enable them to 
be cut (or pulverised) ( ftiwrexit). 

Sprinkle on the rock taken red-hot from 
the fire of Palasa and Tinduka wood (Butea 
Frondosa and Diospyros Embryopteris ) : — ( a ) 
diluted milk, or (b) a solution of wood ashes 
(the ashes of the Mokshaka mixed with those of 
reeds), or (c) a decoction of (the fruit) of 
the jujube ( Zizyphus Jujuba ) kept standing for 
7 nights in a mixture of whey, vinegar and spirits, 
in which Kulattha (Dolichos Unifiorus or Biflorus) 
has been steeped, or {d) a solution of the ashes 
of the Neema bark and leaves (Azadirachta 
Indica), the sesame pod, the resinous fruit of the 
Diospyros Embryopteris, and the Guduchi 
(Tinospora Cordifolia), with cow’s wieve. Repeat 
the process seven times (in the last case 
six times). 

(Varahamihira, Vrihat-sawhita, Chap. 33, 

Slokas 112-117). 






B. Hardening of steel ( n*aqra )• 


(1) Plunge the steel red-hot into a solution ol 
plantain-ashes in whey, kept standing tor 24 
hours ;—then sharpen on the lathe. 

(2) Make a paste with the juice of the Arka 
(Calotropis Gigantea), the gelatine from the hot 11 
of the sheep, and the clung of the pigeon and the 
mouse ; apply it to the steel after rubbing the 
latter well with (sesame) oil. Plunge the steel, thus 
treated, into fire ; and when it is red-hot, sprinkle 
•011 it water, or the milk of the horse (or the camel 
or the goat), or ghee (clarified butter), or blood, or 
fat or bile. Then, sharpen on the lathe. 

(Varahamihira, 

chap. 49, si ok as 23-26. 

C. Preparation of cements (for rocks, metals, 
•etc.) ( ) — 

Varahamihira gives the following recipes 
among others, (t) First, prepare a levigated powder 
with lac, the resinous exudation of the Pinus 
Devadara, the Balsamodendron Mukal, the Feronia 
Elephantum, the kernel of the fruit of tire Higle 
Marmelos (the he/), the Diospyros Embrvopteris, 
the Neem (Azadirachta Indica), the Mhow 
( Bassia Latifolia), the Indian madder (Rubia 
Manjistha), the Phyllanthus Emblica, and the resin 
■of the Sala tree (Shorea Robusta), then make a 
decoction of this in 256 Palas of water reduced 
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32 Palas, and apply the decoction 

hot. 

(2) The horns of cows, buffalos and goats, 
asses’ hair, buffalo’s skin, with gavya (cow's urine 
etc.), the Neera (Azadiraclita Indica) and the 
Feronia Elephantum, similarly treated. 

(3) A mixture of eight parts of lead, two of 
* bell-metal ’ and one of brass, melted and poured 
hot (Maya's cement). 

The first, it will be seen, has lac, gum and 
turpentine as principal ingredients ; the second 
makes use of gelatine ; and the third is a metallic 
cement, 

D. Nourishment of Plants :—(from Yaraha- 
mihiria, Chap. 54, on 

The most suitable ground to plant in is soft soil 
that has been sown with the Sesamum Indicum, 
and dug up or trodden over with the sesame 
in flower. Grafts should be smeared with 
cowdung. For transplanting, the plants should 
be smeared with ghee (clarified butter), sesame 
oil, the honey of the Kshudra variety of the 
bee, the oil of the Usira (Andropogon Laiu'ger 
or Andropogon Citrarum ), the Vidanga ( Embelia 
Ribes), milk and cowdung. Trees should be 
planted at intervals of 20 or 16 cubits. 

As a sort of general prophylactic, mud kneaded 
with ghee (clarified butter) and Vidanga, ( Embelia 
Ribes ) should be applied to the roots, after which 





milk diluted with water should be poured. As 
a remedy against barrenness, a hot decoction 
should be made of Kulafctha (Dolichos Uniflorus 
or Biflorus\ Masha (Thaseolus Roxburghii), 
Mudga (Phaseolus Mungo', Tila (Sesamunx 
Indicum), and Yava ( barley); which, when cooled, 
should be poured round the roots. 

To promote inflorescence and fructification, a 
mixture of one A'dhaka (64 palas) of sesame, two 
A dhakas (128 palas) of the excreta of a goat or 
sheep, one Prastha (16 palas) of barley powder, 
one Tula ( too palas) of beef, thrown into one 
Drona (256 palas) of water, and standing over 
for seven nights, should be poured round the roots 
of the plant. The measures given are for one plant. 

To ensure inflorescence, etc., the seed before 
being sown should be treated as follows .‘-—The 
seeds should be taken up in the palm greased with 
ghee (clarified butter ), and thrown into milk;—on 
the day following, the seeds should be taken out 
of the milk with greased * fingers, and the mass 
separated into single seeds. This process is to be 
repeated on ten successive days. Then the seeds 
are to be carefully rubbed with cowdung, and 
afterwards steamed in a vessel containing the 
flesh of hogs or deer. Then the seeds are to be 
sown with the flesh, with the fat of hogs added, 
in a soil previously prepared by being sown with 
sesame and dug up or trodden down. 
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o ensure the formation of Ballaris ( i.e. f 
sprouting and the growth of luxuriant ,stems 
and foliage ), the seeds should be properly soaked 
in an infusion of powdered paddy, Masha 
(bean), sesame and barley mixed with decom¬ 
posing flesh, and then steamed with Haridra 
(turmeric\ This process will succeed even with 
the Tintidi (Tamarindus Indira). For the Kapittha 
( Feronia Elephantum), the seeds should be soaked 
for about two minutes (lit. such length of time as 
it would take one to make a hundred rhythmic 
claps with the palms—) in a decoction 
of eight roots (A'sphota, A'malaki, Dhava, Vasika, 
Vetasa, Suryyavalli, Syama and Atimukta, i.e., the 
Jasmine, the myrobalan, the Grislea Tomentosa, 
the Justicia Ganderussa, the Calamus Rotang, the 
Gymandropsis Pentaphylla, the Echites Frutescens, 
and the Dalbergia Oujeinensis) boiled in milk. 
The seeds should then be dried in the sun. This 
process should be repeated for thirty days. A 
circular hole should be dug in the ground, a cubit 
in diameter and two cubits deep, and this should 
be filled with the milky decoction. When 
the hole dries up, it should be burnt with fire, and 
then pasted over with ashes mixed with ghee and 
honey, Three inches of soil should now be 
thrown in, then the powder of bean, sesame and 
barley, then again three inches of soil. Finally, 
Washings of fish should be sprinkled, and the mud 
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be beaten ami reduced to a thick consis¬ 
tency, then the seed previously prepared should be 
placed in the hole under three inches of soil, and 
fish-washings poured. This will lead to luxuriant 
ramification and foliage, which will excite wonder. 
The Agiiipur&na adds that the mango is specially 
benefited by cold fish-washings ( 

*irsfRf Agnipurana). It will be 

seen that these elaborate recipes are empirical con¬ 
trivances tor supplying the requisite nitrogen 
compounds, phosphates and bacteria, these being 
potentiallv contained in the mixtures and infusions 
prescribed. 
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Page. Line* 

i27 21 after ‘potash etc., add The Audbhida salti n' 1 

>> I2 7 n J “ inflorescence ot the 1 

soil, stands for reh 

( vt r s<5 spaiui 

Origin of precious s/ones : 
—Some hazarded the 
guess that the precious 
stones are rocks (or 
earths) metamorphosed 
by natural process in the 
course of ages (Varaha- 
mihira—^farl^T 

Imj 

pala notes,- 


„ 128, „ 5 1- 5, add 


. 143 „ 4 after 'Tejas compounds’ add 

*’ ‘ “The Tejas compounds predominate in 

the composition of the blood.’ 

pp, 130-131 for the last 2 lines on p. 130, and the first line 
on p. 131, substitute the following 2— 

At any rate, Dridhavala imported into Charaka much of 
the surgical knowledge which had till then been the traditional 
heritage of the Susruta school. And in the matter or the 
surgical treatment of certain diseases, the genuine Dridha- 
vala is often as advanced as Susruta’s redacteur himself. 
The latter was probably.. 
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Extracts from 
RASARATNAKARA. 

^TlTT^5T-f5fKf^rn?r 

M "* 


^tsfrr: | 

HwmraityfiT ^vmmjw, i 

f%*T^r f?N 

wTf%?m t 

1 %rf rTW^fatf 

^rftfrT ^TWfaf’FiRn' II S> II 

fwa fM ^ q^rPWcfr: 
qarrofsr&n^n^FT ^rfqrr: i 
^rc*i?ri^rer% vjfkm 
^TtfrT rfTT faxji^T W[ II R II 

TOr^nsfar: i 
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f^T Wth 


sSi{*r Tf%?r: 

wfrfH ^ II \ II * 

i 

f^rTr^r wf%cr: 


qiret Spsrr i 


fart 1^ 

grcrfH wgT^^wnw si « 11 

i 

^*3^ ut^c i 
^T II 3 II 

f%?r* f*N ^cr^T%T 

wf%?r i 


* Agrees nearly with Ras£rnava ; cf. Vol. I. Sans. 
Texts? p. 13. 

+ qij^TT is the correct form. 
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^ ^Tigrf^frr u 4 11 

f^T fW^T IT* T 1 

? 5 n^Nh£*-<pN rTT^rcrrrf^ twr 11 e. 11 
wt fsrwtT^rf%3nf5f marr 1 
JTTOTTf W^fwf^rf?F II 1 ° II 



wfa n u » 

fawsrofa: 1 

^ttrerraT arrcn*: ^ ^^xwrfwr: 1 
irrl^rnM^i q^^f^^Tvnsraw^: 1 
#gm: *NfN*rf*rr ^rr^nr h^ii 

•frr^fr^w 1 

«THT«T WTW5H WrftTfj I 


* The text reads ^13, which is incorrect, 
t This verse also occurs in Rasarnava, 
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7TPC ftPTT^^cSpm II ^ II 


wrtw $#tawr it* i 
*%* *ji ^cnrtfwr 


to* wf*W*f*** II ? HII 



?{m^R <nw i ^ Itfrprrcwsr*; i 

©\ 

*Kt** *HTg# %^#\^Tf^r?W IK 8II 

■ftr%ri ^njprro wf^rrr i 

*** TTrTTf *xcj Wr*P?I * *W. mil 

WT*!*t3* I 

*t T* ?JWi 

* These couplets also occur in R. R. S,, with this 

difference that in the latter '’PTCrrc has been substituted 










MIN/Srft. 



HINDU CHEMISTRY 




mfari ^rfsfrrTTHf I 



.. ""s <r^. ♦ 

TTTWWTra«F$ 

w <raf* ^ hthh 

^IsrRTTVfTT II 5 ^ II tft 
TTWTr^T^Wt^T^n ^wfgrfll I 



TRJTOra f^qrlffl ^T <J ^fisTWcf IR 3II 
flTRl^W ofud^cfRT | 

w ^wrawrfwriTr » > t 

1?T ^ ^gct 3^ ^ I 

^TfjTri ^ijwrarr xrfinrarf’ni 11 ^<c 11 



w^Sk^wcrwTfeci ^fun^WHwforam; i 

HTCj g^f?r ftWTW II ^ 0 II 



;: i 


* Cf. Rasarnava. Vide Sans. Texts, Vol. I., p, 12. 
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Mirror MT%r w% i 

^usrt <tot rrsnr wet Tfwngrw 11 ^ if 

WTH Z^T&t 1 

to ^rf^rwro HHfr to wsm: 11 ^ 11 % 

TTOTO*T I 

tf'-v * **\ -S C\ Q\ ^ 

vrrfgrH 11 ^ n 

Trrwt^K#^# nrftm ^*35% 1 
TO = 3 r^T^WT 5 r xmt to toto: 11 34 11 f- 

f^nr^TOHr r 

5T'4 ITTfRTTO mf?T?n 5MUU% I 
TO ^rr^rwTir tot: 11 11 

1 

^TOTW TO*i 4 ^TOcE 1 


• Cf. Rastfrnava, Benares MS. V. 37—38. 
t Cf. Sans. Texts, Vol. I. p. 12. R. R. S. Bk. ,ii > 
133—104. 
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Hrr: ¥f?T^i <tp^r ¥W rfcR II 


X * ¥? X * 

trcr «W51D | 

f*fi 5prf%rf»r: ngarr twr^T^^ri1%^: hu°ii. 

wr# %<wr%fr nwc[ i 
5T3CTT% <TrD|W ^cf?r ¥lf%^ 2J2TT 1 
I^T C^T^rf ^TW% TC*T HU.? 11 


HT%*T WW TTt'^sj 

snfR ftf f 3 I"f^T ^ -TT^T^T I 

JR-rpjpRT fsTWfsf! ^ 

HTT^ iRT^t^n^si WTcj; || UR II 

A vVj J/, J{, 

W Vk> %«* 

W*T 


meftftfwg -5# 

fa^sn-nrr cfifsmw ii uh ii 
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^rsS[f 3 rr itaT^ ^nnf^n^r 11 h 

^frT TfTCd \ cfr < ^WT 5 ^- 

v) 

TTTT’snf^^fTTt «rw filter: i 

^raim T-^^Tfa^K ^T^fT^rm: i 
grcsrkifa 

T=rrofji trg i 

•frrq^* ^TfvT^TW^ ttfiw- 
Tfolf^ft ii i n 

^TT^PC« 5 f¥%: I 

# «t # * 

TT^miTfiTrlT ^Sf 

5fT^T aiTJII^HlR^ ««» 

* * «• # 
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T*T fhWJT Tiagf alf 5 ^TTfT[fT.iT^TW ! 

Trggg gffwnrfwnTi; ii^ii 
WgfqW ^-*T*3W fwmwg | 
gwr grassTcemFra: « 3 ? 11 
Ig^girwawTcr 11 ii 


# 




WWSRT RRWftr qtftWHWXgTTT-W I 
wgrg^fftfw far^rftw w wj^rnr ii ^ it 
g gwrcjf mw w~ti gw: i 

f^auTmig ^rw *rrw* g 11 11 

3 wfiiw g <ft^f gw gw: gw: 1 
^t%it ?g if t wtwTtgfwr gw: 11 d;« 11 
WGf gtnf»wwT #ggg 11 ,s* «# 

*wf gte WTrfi^ri foww I 

WWT WWff w gw fficSTT fwfwfwqg II ^8 II 


3 iW 


crar gw w uto 1 


wgw g%gTgwwTww 11 ^y. 11 


* Cf. Rasaraava. Vide Sans. Texts, Vol. I p, 4. 
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fTrWRT <T I 

%Z fwi II ^ II 

i 

*rf%r<sr ^r%^T3T 

to 

W^ 1 %Z II 

^sm^fcf^lT^t f%€t STRT^^t ITfHT I 
*rsi*rc^WlTt ^ II 

srrfshrt to* sltef ua?rfH i 

<5TPPf Vfarg WT^fE I 

<rl^ ** h 

mi hw m^PT^ ^srito: jprrc*r. i 

^t hiut^S*** %h: i 

TOff^rrfa TOST % H 

*ffaT*TT3PT — 

o 

*rnf ht^ irrniT^ i 

wwrfw h ^^Ngrcsprr trfri^TH ih ii> 
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*^i*1%rraTsrg ri’err wnrera i 

-t^t ?rarr wirt 5 =rr=r *rspj: h 



wrt HTfw i 

^ im *nsrr n 

f^T wwt *hit ^ht i 

^S^RTf^HT tRTf^T c# W( ^TRTfRT II 



HTIJ *mj ?r?Tfw * * «> 

f^fwnfo % 1%*r fp*r«r u^rmi^r h 

^TTJTTata HcfT^— 

gwf% % m£<;i i 

f &T fwf ^t%3 % II 

?nf%srrf*T granre— 

flTKt I 

fttf^fr ?rirTWT t ffercn«j 11 

wn$ irmrs wsn^wnsw i 

OTtrorftr 3T Wft g^nSfPSR fTT^^R II 
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xpressr w^Tfrr *rar sr?w i 

35 rt M<« 4 lR | iT fki ^cf II 

feRWR ?tht srarawTiFf wni{ i 


7TT^ iwi ^T ^<T*T I 

rr^ Tf^^n'fu htw? wrftftr 11 
*m*rart*reT: xrm ftrramn i 
fflffrn : triq^TW TiT^rf^ fwufj?r?rr. 11 
cfftfewr ^srrff ^rrrfw^^RT i 

'giTfi ^t^RTfts 3nrf%3i ii 

c^ierrfw fgff^^Tfw * * * 

®iST rffT. ^ « 

Tsrata ^rarr 5 ? —■ 

^rmftrceiT trai^r *nnw. i 

•yTTtrnr fi^T^r ^S§T VRf?T f^OrtW II 

rTHTT^T — 

'J 

w^Jrrfir ^ h^tt: wr 3i?ra it 

■ 55 fT 5 c 5 rw , g^ , g ^Tq^l wisra: \ 









wmfa rt f%^ns;^fr^r5fT« 

fgrero wsrnraiT i 

"TW^ S33RT W ^Nirf ?f W^fsfT f% II 
g^cSWTOT gfT ?TWt WT^T*f%*r*r I 

«T ^T frTRcT *H?<PT II * 

’STSTTrTt ^SNEWff'snfa wfofa: I 

fWT’Tn?, tnYTOPri, ^JSTCSRr, srasra, 
*rf%3rrsr% ^isi^Rrat, ffanrw, w.arrrR- 

^srUTTrRW, CfTrr*T^, fsramSTCPS, 
*W*f(?)*Ptf, ’TOtawf,. 

sri'I^rant, ^fMrtaw, 3T^wwTf%^rw, 
wf^^rsr^r, ^Ht- 

gfwafiw, snrr^’iRRi, wrf^^nw, 
^RnRJSrnr i 

w* arair i^q^arrjr 
*r: trrz^T^^r w«sf w i 


* Cf. Rasprnava, Vide Sans. Text, Vol. I. pp. 17 — 18. 














HINDU CHEMISTRY 


*rer nvnwTci 

^Tcr II 

f=rf%Ri w f%3TT5tRr^r 
HTW«T HW 

^qr^rr f%f^TTl% I! 
^3SrrT%?f M^X HcXST 
fXHlfiwX ’srra fefWi I 
^fur^KW TO^fcSfo * 
wii ?w it 

<ftfa TWl^T^ IHfll 

nxrRW9tox<t i 

*r*irxf?RTt 

f%?f mn^nr ii 
trer wi?t?i iff rrm 


The text seems to be incorrect. 
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^TWf^r II 

icnrstiro mT^r tr^pr- 

>. 

fafwsr w i 

TTTWT pRJrTW ^rcfT 
^TWI^T gfeffT ^ ^T^fT II 
fwt: TfHT^TH 

v 

^TrT *HTT qtjf^TqfHf^HTSHT II 

a!Jc > v - Jf. <?v 

4> *VP 'a* 'A- 

*f?T ^TRTH^; I 
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Extracts from 
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^ d 


A — MS, from Nepal. 

B = MS. from India Office Library, with a commen¬ 
tary, named “Balanvayabodhika.” 

C -“ MS. from Benares. 



: ^ffT: I 


[£)qrr--^f^?rr$r*?T ] 

%<T.< HTTrare sr^jfSRT: 1 2 3 -aRT%% ITWf^ II 



[ttarr—’ 


q^Wtff^KTrl^lSSRIiK 


WWTW-—] 

(1) A reads tmg, which makes the sentence incom¬ 
plete and the metre defective. 

(2) A reads which is a tautology as well as 

a grammatical error. 

(3) 3irqTr[ is the variant in B. This is a de¬ 
fective metre. 




misr/ty 


HINDU CHEMISTRY 


19 



iustt % Orom?r *nJRfWTfi: 2 1 

<rf^ sfltn^r ^;irr3 ^<t. 4 11 

■^nmrsrfa'OT’f 5 t%V ^-arTf^ *nrmTW*r 1 

S> S> S 

ctf^T^ 55%fT^g^^SI^t^T , W^7 J| 

^qfc^Tf^fcrjqlt 10 i^^qt^T^^fqarTRTT tl 

• n ) 

(1) A reads g^fqfirg. 

(2) f?rq^ irrn^F is the reading in A, which 
is incorrect as well as defective metre. 

(3) A reads ^ <Ctai^ra. 

(4) A reads which is a tautology as well as 

a grammatical error. 

(5) B reads firaMr, which destroys the 

metre. 

(6) B reads g, wherein g is redundant, 

(7) B reads ^tr^wr, which mars the 

metre. 

(8) A reads which is a defective metre. 

(9) B reads qprr., 'which is grammatically incorrect. 

(to) A has which is senseless. 
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Hf«raqT ! fwrr*$ l 2 f*roifa?r. « 

%?\x\ M^f?T qrats # 3 4 5 H 

Ucsrra 4 ft nM I far^fa^ tfgraHtrgfa: * 

•Ff^RT ’sfrpTTW MI«T.’ II 

ftar*rair 6 7 8 fsnrrf?RT: i-Rrafrqfa’gsr: » 

qf^qrlfrl W' *t# rff fq^T^W II 


(1) A reads crfan ujrar#, which is incorrect. 

(2) an incomplete variant in AV 

(^) A has an incorrect reading—^TSTqftwrfursnBT. 

(4) This verse and the next two are not found in B. 

(5) A reads which has no sense. 

(6) Ahas^MaS. 

(7) A reads '**l™*> which is grammatically 

incorrect. 

(8) The word cTff is not found in A, thus making 
the metre defective. 
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[ft^rr —^ feff^TsrcrpcwpT—] 

«T ^f?r *T qfTWfrT <T^ 3J3K 

*T3n% * 2 fsfoJlTT^WWT^Tfjr 3 4 5 I 

HWTl%f : W + WTT^T ^5TT<T || 

[^^T—frffsrMTWT*—■] 

fat: I 



faiut T^arrTHT^t^IT^ <?*ru?lfa f% 5rPC*lfa 6 
[xW—1%fTitrrfrrf—] 


(0 A reads which is incorrect, 

( 2 ) B reads sratfh. 

(3) is the variant in A. 

(4) A reads which seems to be incorrect. 

: ¥¥*& means by seven f^s, mentioned below. 

(5) A reads which is incorrect. 

vb) A has 1 *r& ^*rmfq t% streiftr, 

which is incorrect as well as defective in metre. 









■aTfTWSJT SffawW 2 II 

[fNrr—<<!=?—] 



w«srf»j|rcrw(^r^^f%fm ^ttt wraiwi 11 

[£faiT—^TTTftyrFWTW—] 

*rRto 'stnwxr* wi^w^farwr- 


®«rm: TfT^jr^?n*r * 2 3 4 5 6 ftpraTfwr- 

firecrr^ifdwr 5 ?; 7 i 


(x) *r^ir W^JOT? a variant 

in A, which has no metre at all. 

(2) A reads ^cfwftensresrsff, which has no sense. 

(3) is not found in B. 

(4) A reads srrei'^f* which seems to be incorrect. 

(5) is an incorrect text im A. 

(6) A reads mi which is. incorrect. 

(7) A has 
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^ elT- 

^rtfircusTasr w: 1 2 3 4 

< 3 T 1 IT W# FRf- 3 £^f 3 Tf?qf;rf 
iNw^sr »jar :3 j| 
[It^TT—WR^qTqD-TrTWf^—J 
f% 


FT^T f^rqcT ^iq^T 5 6 f%^qsqqf 
^TT^q W^qnjrfsr *j*qqq n 


( J ) A reads *ffft<jTfw?% i5twrt ^ ^' . 

(2) A reads cf, which is incorrect. 

( 3 ) A reads <ji^. 

(4) A reads erroneously w 

(5) A reads B reads -Both 

the readings are incorrect. 

(6) A has ^nFf^irr, which mars the 


metre. 








<t?t: Twr^Tfersrw 11 


[^2jrr—orT^Tm ’errcfewT^TTW—] 

gr^tt'3ff v W 2 ^#^t7H^T^W»TTcT I 

WT*T ^f*rr f*Tr)Tf Wff?T5fT*;% ’JTTcrn 3 4 5 II 

[ft^ri—T*r faf^smrr^—:] 
f%fw^dTfTTi;Tfr ^wr ^retriir^ i 
^sriwir^cf sfw^rstifeforwi 11 



(i) A reads a^fanrg flfenreif^Tg# i B reads 

ssr^fwjfliH^^^fr^Tgir | 


(2) A reads ifl^T*', which is incorrect. The word 
ftoftjT is not found in B. 

(3) J lwyfcr9jrT’!Ti *rar is an incorrect variant in A. 

(4) A has i?sit «jjj 'qiHwrfar, which is not correct as 
it destroys the metre as well as the sense. 

(5) A reads which is grammatically incorrec’. 
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<1OT. | 

[€tarT— 

WT?nftj|WWT^—] 

-^siracd 1 T%^t 

^f?T 2 3 WTSTOC I 

irw Tm ftrrf 

farm 4 5 mj wi fiff*rrR5 ti 


(1) A reads sfNfasff, which mars the metre. 

(2) A reads which is incorrect. 

(3) is the variant in A. ^«rrg^crnr- 

^RT is the variant ?n B. Both the readings seem to be 

» 

incorrect. 

(4) %'w ift?r fiffi is the reading in A, which is 
incorrect. 




(5) A reads which is incorrect. 







^*r=r<T r war 2 ^ i 

T.w. ^%: qrort i^: 3 11 

f^t^TT— wx Tfwrarowwrs—■] 

%W f^ST^cf t% W 4 

•t wrfa *r *«fts *ph i 
f% V^WFlIt 
faf^m 7 $■*& ii 


(t) '=i?n^% , T is the variant in A, which is. 

incorrect. 

(2) A reads fitfHffi: 

(3) A has which has no clear sense. 

B has crnpWrTi ^*T., which mars the metre. 

(4) B reads ’sra which is not correct. 

(5) A reads ggr whicl* is grammatically 

incorredt. 

(6) A reads vfwi*wr, which is incorrect. B reads. 

OTiII which is also incorrect. 

(7) A reads 
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[iNn— 1 ] 

^nT^THTT: sf^ferTTRl^ 1 I 

wTc^tt 2 Rt<<s*ra 3 4 *miwr*mC h 
[ft^rr—■s^rami nfaswnr—] 

^mfri w. rTtw*u ^rsr ^urnr. 5 6 7 8 i 

t*#r thtt*t n 

[ft^r—^TTf^swnrns-—] 

rRfa R 3T%?T l?cf fc?T 1 

snfarrsifa an^m^rr **rcwr«hr ^rr&re h 


(1) A reads erroneously flfnfij<Ti tftaT. 

(2) A reads wWSTii:, which is incorrect. 

(3) A reads pfimwg- 

(4) B reads WRWW.- 

(5) A reads <rl^ ^r. 

(6) A reads *nt, which is incorrect. 

(7) A reads tfsftftreJNS, which has a defective metre. 

(8) B has omitted im Tfif* 
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[ftarT—^W#?TT*tTT—'] 

^rr*fr ^§5r 'm criftr 1 1 

^rW ^ WT WTtS^: 2 II 

[ztafT—^ ^ f^^TTT Sf^HTfHTf-] 
lffc% 3 «rsrH«jf^^i g %w. 4 * i 

TTix^-f^snfsT g c*m% sT^f-^ srrgfir?:5 n 

Tiif | 

■ftff^tiR g thttwT fasrfH ii 6 

[ftarr—Tfrgvtif^r 

m^ 7 eT^fwrfiT: ^WTTT^RWl%rrTf»T: I 


(1) «in€f *n a variant in B. 

(2) T$fa f% fwg, a variant in A. 

(3) This is not found in B. 

'(4) A reads erroneously xra*T#^. 

'(5) A reads which is incorrect. 

(6) This sloka is not found in B. 

'>(7) A reads f\Kw. 
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[z\m— HfereTg«<Jwmf—] 

w' i 

^TTWsriT^T^Tci ^?r TwfH^^TTf«w*r it 
[l^fl—af^rarsr m^TTO¥*TRTf—•} 

%^w*w ^r*rer Tiftm i* 
ft^pri 4iw ’ «u^TT^fri%*r H 
[ftarp—far«neR»mr — ] 

^f 1 2 3 4 5 6 7 HTf%rr?TTC£HT^^ fil^H I *C | 

s 


(1) f^mwsrfir: Krarcfy, a variant in A, which has a. 
defective metre. 

(2) B reads arsr. 

(3) A reads 3?fe*r, which is incorrect. 

(4) B reads erroneously 

(5) f% ^^sThir, a variant in B. 

(6) The word iff is omitted in B, which renders the- 
metre defective. 

(7) A reads 
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cTlfqrl^ri' 

W^frT TTITT^W II 
^Tlft TIJ^SfrTWt 3 ft^f^HTlfl 3 W.(WmT% I 

TH^tTI ^ToprH^t ^T%<Tt 5 T^«T <1 

[ItafT—fTTH^WK^: WSWT?—] 
sRW§§: Tfsun^r. 6 i 


(1) A reads eriqci?Tci, which seems to be incorrect. 

(2) A reads which is incorrect. 

(3) A reads fimuft. B reads falfwraSH- Both 
the readings are grammatically incorrect. 

(4) B reads *rrf%9b which mars the metre. 

(5) B reads si-ar t%, which seems to be incorrect. 

(6) A reads B reads nwsmt Tflronft. 

We have adopted the above reading alter collating the 

texts. 

(7) a var * ant m which mars tiK 

metre, a variant in B. 











3 -rnre * 2 -*?cr: n 
[ft€T—-’waR?fomT¥—-] 

^3 ^<surT43^=|^ gft?f t# TU^f»«iTr i 


f^*yw ^W 3 4 5 fuffirofatr. ^?r: 6 ti 
[ftaTT—’^TWT^OT¥—] 

frrf%%«i g ¥r*raif ¥ ^ T^rnstgrTH 7 1 

tf^wffrt org m ¥%^?tt OT*f**tpfaf*nnr u 


(x) A reads #<n aft#. B reads ^)wf #<iT. 

(2) A reads ^fnf*rf*wt ^t?{, (^fn = §?T.) Breads 

f%W3*0twl which mars the metre. 

(3) A reads ^37, which destroys the metre. 

(4) A omits <ro. 

(5) A reads ^t<n sft#> which seems to be incorrect. 
B reads cfNT 

(6) ^TcJ ^jr., a variant in A. 

(7) 3PTSfT^ a variant in A, which is a de¬ 

fective metre. The reading of B, which we have adop¬ 
ted, is also a defective metre. The word or '^[<7 
•should be added after the word gcf^. 
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[star—-'gwrfH 
®r ^rar't ff?pr f ? :1 ^Nr <$ i 

'gHfJifaw: ^i?rt 2 <^TWTf% ^=«n 1% 3 11 

[€^T—HT^T CtTTsrTgfTdYTTfsfJIW- 

wnr—] 

^far: i 

lt*T rmTfWter ?J ^Rifa II 1 


(1) A reads B reads f%. 

(2) a variant in A, which seems t) !>; 
incorrect. 

(3) A has spcfir r^ffa B has Twftf 

' s^rfar. Both the readings have defective metre. 

(4) This verse is found in A after the verse 

&C. (vide ante pp. 28—29) and runs thus :— 

*a«ipi flat g mnzn 11 
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«r^rw: tre^r, i 


[itaT——] 

?f?r T%35t f^fi 5* qr^ran^qfa i 

f%fq*T rTc£ ftrrftm 1 fqgsqq W II 

[ztarr—wttT5wwrg*rt wif^y^irf wtesr- 

*mr—j 

fPST fasjfipif«JT? } 

f%f%q whr Ihtfa sttoI: ^fr qn?Tf%?fa 4 11 

[I^TT—^wftaWTWr?—] 

3 ^: i 

(x) B reads tffa fact, which destroys the metre. 

(2) fsTg^g XW., an incorrect variant in A. 

f*rfar?t f%**rer ira, a variant in B. Both texts are col¬ 
lated in our adopted reading. 

(3) a variant in A, wherein the first 
term seems to be incorrect, 

(4) B reads $*r r[ instead of arf^rf^r^fq^. This is in¬ 
correct 3 since it contains two negatives. 

3 
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[Ifart——] 



KWRJ 5 | 


wt ’T@rrfa 1 2 3 4 5 6 7 8 wi#( ^;. II 

W^WR I 

■o > 

*TTT#?r*3lt n 


(1) ^aTm^fqrrfJT, a variant in A, which is incorrect. 

(2) A reads rftsm B reads S*ta:- Both 

the readings are incorrect. 

(3) A omits WM- 

(4) A reads which mars the metre. 

(5) A reads *«**&$*. 

(6) A reads ^sfifr, which is not accurate. 

(7) B reads farsu^, which destroys the metre. 

(8) B reads rnwrftf?, which mars the metre. 
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[zt=rr—^rnr-r-] 

^ if?r ^3 ?faf wt^ ^t£iw ii 

[3^—^T^—] 

^ +1 I g^Tt*T=l\ f^TSTfa I 

®\ 

wfja^wreicrTfa g ^ttt: ii* 

^aiT ^;5 ^fHEIT 1 2 3 4 5 6 7 ^f f 

qr^gR-^t ^ftcfrwr ^ 11 

v» 

^rr€T%^nc%5T g ^wgTTr^viTfarrr *rf*r: i 

wfar wm**T wrm ^Tm ii 8 

(1) B reads ?m#fTf*r. 

(2) B reads ^r^uft: 

(3) B reads srrfacft which is incorrect. 

(4) This verse is not found in A. 

(5) , A reads ^ig^-gr. 

(6) B reads ^t. 

(7) A reads fs^re. 

(8) This verse is found in A only. 









HINDU CHEMISTRY 



Wt !—] 

UWTCPi: 1 2 WTrT HriTO? ^T5^f<T' I 
rl ^r l WH 3 ^f?T ^TRT II 

[ftan , —-?nn*--] 

waimfa mm: 4 5 p#* i 

T5wf?r ?nr : 6 ^mfwr. nt ^maf 7 ii 
[yfarr—rncn?—] 

t*TT; TT?3T?T#5T 8 VTfafT f%*T«W I 

(1) A reads . 

(2) A reads which is incorrect. 

(3) A reads , which is incorrect. 

(4) B reads which seems to be incorrect. 

(5) £roirilfinif\ a variant in A. 

(6) A reads *rt:. 

(7) ^nfawr: r?T wriof, a variant in A, which 

mars the metre. B reads tpr, wherein 

is incorrect as well as a defective metre. 

(8) B reads r?W[ 
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wft ?rerr^ 



—fTT^’S^nTOTf—] 



r Cy _ _ 

[ZmT ——J 

«TFft wt *fwr ^ t 





[ztan-—?ntr?—] 


(1) wn WTfa, a variant in A, where¬ 
in the last two words are superfluous and incorrect. 

(2) B reads ?jgrfa which has no sense. 

(3) A reads tfff. B reads Both the read¬ 

ings destroy the metre. 

( 4 ) A reads B reads «npi1 

Both the readings are defective. 

(5) tfadwfa ^ gf»r«'rii:, a variant in A. B 
reads Tfa*in ^ Wfjftrm;. Both the readings are in¬ 
correct. 

(6) B reads f%w\ which is not correct. 












[ftan—*rrn?wTT?—] 


wk: wf?r ^:*Ttwfwr ^TTr?T i 

Trrf%W^ # 5QW *fT 3R?%5T '^rW5 |( 


trs^: i 


wtJ rr%wf%f^J <T-f£Gfi gnaq rore rar ran ri i 



(i) A reads which is incorrect. 

{2) ^ftr Sferi, an incorrect vari¬ 


ant in B. 

(3) A and B read ^fir, which is grammatically 
incorrect. 

(4) A reads B reads Both are 

unintelligible. 

(5) A reads **tfi*r B reads *t«t. 











srgffr frorRTift wnrna: 11 

Lzt^T—^ra -^m ^fagg^nmrriv—] 
w ^?maraWr ^eraratnwrrci 3 i 

tr^iT^rotg: %*rf% tjs^ 3 « 

tsr ^g^^^f?35n*TTf3^^TO*j;5 i 
^f^^JFTT TJWtrfT 5 ^TTf^W?^ TPfTSrair II 7 


(1) Sfi<?f is not found in B. 

(2) * suffer sfta^ipy, a variant in B. 

(3) C reads mmwwmvKi' 

(4) Of the latter half C has only qT ^tg:* 

(5) C reads which seems 

to be incorrect, Cf. Patala I., in which the following 
verse is given :—1 

fwfir swn«mt?^»Tm«rnft: 11 

(6) is the incorrect reading in C 

fin the case of firaiPTO tot: i. e. collected tos— 

mercury, minerals &c. and is favorable • and 

in the case of ^ifiprcnf tot vzibrt i e. lifted up the earth.] 

(7) This verse and the next are not found in B. 
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gww: ii 
[fNrr—^rtn - ^ra*Tw—] 

?twt^ ftrcifpjtnf: *r?5PTT5WTrcgr w-g^Tcr:' t 
?r^ 1 2 3 4 frcfwre 11 

•THT WFSTfiw!-: ?r«to*C » 

3 ^Ttf%*r*T ®rr : 5 6 ?totw. ^r% ^trj; ii 5 

WT^rtfefiTC f^T'rrg ?^T I 

PIM H3T35W II 


(1) C reads 5?r, which destroys the 

metre. 

(2) C reads which seems to be in¬ 

correct. 

(3) C reads faTfarami which is in¬ 

correct. 

(4) C has Tsre«nrm which is incorrect. 

(5) C has m> which mars the¬ 

me t re. 

(6) This verse and the next are not found in B. 
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Tf?r 



’Ewirnr i l 


wwg i 

w* ? <S° * **3* ws *rf% wt% 
srwrsrai f f% ii 

^T*f Wj; *C£.o tJtcr grf% 3 ^ , 


(i) MS. A ends abruptly with the colophon, which- 
runs thus :—?fa afbik*- 

faroifasrc n%f43if?i?irr: xrm: II The author’s account 
of himself is altogether wanting in it. B has rr^Hf- 
^«t?r^%fte^rra*rn!in5qqt?qTO>t riw^fasjrqnfW 

TTr^g: urfTFt; | ifa 

f»r>!nr§mii*r5tf|^gwufjf^ji, :Er f . ^ jf Kt . 

^u^tfwigirar ^sajtoraf Tswtjr’fl* tw'tafMtojiN: i 

?fn *>.” n 










<SL 


Extracts from 

KAKACHANDESVARINIATA. 

^iravT: i 

# 5m: wfsmrar i 

sR<Hfta¥T3n€t \ ii 

?TlflMl«<w« ^rr^^HfiT. w i 
■^rm^ ^ ^ra^p-rrfanBT 1 n * 

cffTT^ ^ cP3T I 

wrcf^raT ^t^t •otfTr^r^’gri : 2 n ^ 11 


(1) The text reads which is incorrect. 

(2) The text reads which is incorrect. 






*Rcf II 8 II 


^1% wi: %f%$iT?rf*rr gwfir: i 
gm ir 5 T gf«Hr it % 11 

¥fwrr‘ wra ^ tr^ii fwN?w i 
?f f?t »kft wr ^rnrcTf f^tNret 11 4 11 • 
lirn^ff^^T ^(3T ^^fTTTWr^T | 
^r=h^^ 3 ^ft , 3 «rr% 3 ' g *rdrt 11 's u 

s hl«ti-<4%*ail I 

wrag ^^%sr ^rwflf^sr * 2 1 
^r^m^irwTang *r* 11 t 11 

^rrcrf^igt ^taft srforairts^ w lr f w c T: 1 
3 fTw: ^rwhiT wn f*r?r: ^rarctrsfi; 11 «l 11 
wusnfsc^rf&G w: tow: 1 

^srfir ?it^«t tjajr: ?w « { 0 n 


(0 The text reads which is not correct. 

(2) The text reads *5ftiw:, which is not correct. 
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^ sr?re; i 

f%' srnhm flr$*fctr: sjff sNpc «u# 

w 5 *? i 

TO c^ f%cT fir% I 

•5W?W?t< -%f\i g h n ii 

wmfk wr%^ to sr wTwf%%' i 
wm trcf f*w. » * 3 11 

W*t ^rifft fgfsw^T^t ^tthtt: i 
n^rf^nroate: wtu# wt g n: 11 *» 11 
^ nrrfawi nm ^prra; w^fomn 1 
wtct mm?i %e: wPC n: h w 

nmf?r- farfH sun *Nrr* nrrnntfirri: 1 
^a^rqrnt ^ wTsrrf?r ^TnntarnsitgnTu 11 
qrrctfsriN nins^ ^ftf?r w. 1 

^TfararafsrsRir 11 ^ 11 


(1) The text reads 3U3rc^, which is incorrect. 

(2) The text reads which is not accurate. 

(3) The text reads which is not correct. 
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^Trf*?r qrarcmfar ^wTTW^nn i 

qrn ^ fgr wfTtf^r 1 2 ^Rtfn *r: ii?ch 

WTOTHIfRT: $\miV 1PR WJT ^^H 3 T 3 I 

irarhnw 5 ttt: ^T^TOmTgf^fRrT: ii?«lii 

wnm ^ifx#jrfrr%rre: i 

3THPI STT^ S^NNlT ’TOWE II Ro ii 
HT nHTTTiiHsi ftnpfa itffam: i 
’srcasn ^ it h ?, n 

tf?ra wfa?i «? *rci m qfrT$£f% i 

VI5 mrr W ^TeRTOI^ ii hr h 

Tfri ^nrar^i^iftTrw iraw: qz*r: i 


i 

qnsni^ i 

’SW*. MU<5(cf 5r ’q^'STR^ tTC%*3T II \ II 


(1) The text reads *jsrn«f<, which has no sense. 

( 2 ) The text reads far srsrfa, which is incorrect, 

{3) The text reads sn* urtfftfw* which is incorrect. 
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^ mwr. i 
%3T(t W wifrT II ^ II 

4rart •% ’ST^T^Twr ii * ii 
thi mvi i 

WTtnr II 8 II 

tJrTcT ’Frlr *nflrt5N Sjf% % f%3TTrv^ I 

sftWTW I 

*PF cci fiwfli ^TWHTf f%H frrir 11 *, 11 
^ramftr *whN ww N fasTwn*^ i 
5 f seiiw fiRT f%fM wfrrr: ^tht w * ^ 11 £ it 
swtrfNT 5 RT *r<ir *%ht: i 

^ jf?T *T< 3 l€t%faR tf%tJ^WTWT II « H 
# # * fN (?) 3m ^TRmVfcr ^fT^Sr: i 

ira #rwp?nPT ^ tiffed h ^ 11 

^-sgft^T ^ 'JTtvfr JTTOfaT •POT W I 
grfarat ^TrrlWtfa %mfa wf^Rrr: fern: uai 
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rTWTTT ll ? o II 

’sraTri: W^lfa ?p? I 

TTFUTi SOWS* ^ ^og^D^TlTHT |l ?? II 

afcft far-sTtspre im f%m: 11 n it 
rnf%#t^ TrTTTTtST nm TTnjcRT: i 

«rsr£s<g ?m\ farf. 11 i\ h 

%&£ ^ TRTTHTcT aftf’fT?! cHT I 

TITWtf TTflT%ST THWT WWTW. II ? 8 II 

?r^ pastor $ *4 % i 

*n**35T^ wm TTT f*33RT Hc^TIcf II ^ II 
^tlt ^Tlf ^ fiwr tt flfrw: i 
^rf «%aft<T fa Trf^t: ii n ii 

wi fairr: i 

tr^T?i h«w?It w^r ii n 

Tnfw?<T ’@rrr^^¥?i pw i 

1T^^?T TtfTHT SPC II l* It 
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yz rwt%m qrr1%wT^f%7i h%<t i 
?|M nwfgt fen Mmim w ?£. n 

T%^r: f^r«nr ?im m? rtsitmm ^ng» 

^ram: ^ruM^nf* w h%h n r» ii 

^ffRiT: HT#[ aT^f^qwx^ff^HT: ! 

^TTWT ^fWTJITg MWMT HR?II 

gutter g w 4 § ijjstt ?ig i 

^m4yfiiffr wh rummumI t%?rrar m1 
^qwg Rtaranrft ito thtM *tot ii r^ ii 
M r?ira ’srtspttfgw. *ttw. i 

*jsri ^%qir?T W3i mw RmtMtg n R« 11 

fanm f%ii gns Mm | 

MTT%5f t*IMmff*? MT » RR H 

MUTMiRS^mM MTM TTRSTtf W 5J$ I 

MHT^g RTW^tW: II R< II 
WfMS^nT H HT«I rfM MIK^g 1 

WZ mirm HTM RmEf: |t R>® || 
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^rraPRT (TT §TR | 

^Vi'cT'xi rfSJT ^TRt TZWTTt | (?) 

*n*fir<ST T^r mr srrnj’snr: ii h 
1M WR?I | 

*IWteT <TH Wig^lrrr W^lcT || ^£_ II 

5 TT t[? 7 T 5 H W HTHf: | 

^Tf*7T mfTrj ^^TcT mu%qf% || ^ o || 

ii ^ ? ii 

WTT’?! WXM HHTflTcT TRIT | 

f%TT55JcT Y.^S% H? rim ?T fmiRffl ||^|| 

^f?T fwnto: q2«n i 

^rnw^rrfri •■q^cR^r ii ^» h 

wwq H?H% 5 T fqqtqq I 

H^qqTfiwTfqrf w m a 

g VTTfqri ^ I 
WHqrl^ *nq% ^twIxth: ii » 
(WTcRT%) I 

rt^rr hutH g qfiTm: \\ \\ n 








miSTfty 



tr*Tfar ^ i 

# * '# ^3TT *TTWtTW: H II 

^ssn-rrfa ?r?Tt *rrei: ^twTtw: i 

TfT^r fxr4 i^r ?raT %zr: h *.*, » 
tow vcFrftar g ^rmiTpEm i 
wtar g rnmrei fwm ^r^r tfsnr.« ^ h 
grwrar^orts#r t% 3TT?m w^r: i 

#TRWffT <IUT WRm %fw. II S’.'Q II 
TTT^: qt?T 3 T 3 T | 

ipTOwrTg# g ^fri^f wm%* g u ^.c » 
w^rr mr: i 

^T^T^Wlt ^ VTlTrt rtsrr n s*A II 
TOTOrcrarargtf ^s^ErafwrT i 
wtefw g ^r^5T ^wtnrrfcr %trtg u ^ o if 
^rnwf^T fwr wfkro’iti: i 

3 pm *it^j *%ft # «= * -:;= * 

"•jfrT 1?®: l< 









MiN/sr^ 



Extracts from 
RASENDRACHUDAMANI. 


X G\ • 

wm: ^srtsRT: \ 

6 

W W%m WTrf ^RRT %W% 1 I 
?T?T fsT^rfHf^W ## rT^*prW*TO II 
TJ# ^RJ- TR-RT %?f wm <TT# «T7psrf% II 


f^?TR g ?rr%fwg ^ *rfrr r 

*r5jgwf wf wT^-t ^wf?r vwr ii 

s» s 

^l^m^rTfr ?rg ^gfgTfa 2 wi i 
gn^rmts^gf^ft wfm 3 h 


(1) The text reads <*r«. But reads 

which seems to be correct. 

(2) The text reads gfirfr, which is incorrect. 

( 3 ) The text reads which has no sense. 





WNisr/f 



<rtei ^iTcf srprt i 

*J^*N f?r?T^ : SHXPT II 

<£rT*sr tpr^ifq: ^ntsrtsncRT^m 1 2 i 
ipr^ssrer fSreitft <z$ rffra*r wtrt « 
N?TdM^ fa ff 5TFT VTT^f^ Ttfl fTW I 
fqrrli g^ir'rrr^fcT ^t^ct qreTqarfir?i*r n 

q rTcT ^TTOnffr wkm 3 I 

qcratsq qTf^qrwwq: 4 5 h 

^ f% ’STORK 5 WTOfo q to: I 

frcr ^ g -g ^t q w^: %q€t *twr rw. u 


(1) The text has j^TST^t, which is incorrect. We 
have adopted the text of 

(2) The text reads which seems 

to be erroneous. 

(3) The text has ^3*n*wfaf which is gram¬ 

matically incorrect, 

(4) The text reads mfoviT., which is incorrect. 

(5) The text reads ^efhcTO:* which is senseless. 











MIN IST/fy 



HINDU CHEMISTRY 


¥ T¥t ¥T?J3|i% ¥ WRRf 1 I 

¥¥ % IgtfarFSPT 3 t¥taf¥T$¥ ^tfrTrT: || 

^rmamssrcsr; ¥^src*rf*r?rir i 

¥? 5 H?¥T¥r¥*¥ il 

¥T#^T¥¥TftI f^¥%ar¥¥HR¥3 I 
Mr ^J-TRSlTfR ¥£%%¥¥¥¥ 11 
¥W 5 fftri?nTT¥¥ fTRrTT MJMfcr ¥ I 
^nf¥'3RT%%r WR^ S II 

sfrwfg^rra ¥i¥%¥ UStTfai' f%H?¥cT I 
Hri: ¥TTT%s?¥ ¥t3¥ MW ¥ I 

fusFf sr^r g g^rw TRar^R ¥t¥%?r 11 
wtw arr^Nt arrf^%¥ i 


( i) Tlie text lias ^isr*T*r 

(2) is the reading in wwnspf*?- 

(3) The text reads f^rtnprnrar*l, which has no- 
clear sense. 

( 4 ) The text reads **1^, which is unintelligible. 







mmsr/f 



Trerr&sfwsr *r i 


fswtl WTf%% ^TcT ITfrefirfilrlf Tfzfrl 1 li 
ftw *rf*rar«i 1w®r ^ I 

sjfq-T^gfir: 2 ^TErwwTwrt ^ wi; a?f n 
rTTTT ^5THfT *m *TOT?T*I ^JT^nfH: I 
TJ%?T WJSSWri W’TT^ II 
^StfSITW f? fTc^^ VT’JRT 3PI%*T ^ I 
wT%%»r 4%’85r ?rh3Rm ii 

f^T'^fnft^r rff%|3T ijolnfltw W8RT 1 
^^Ttf^jfwfT *rr»r >jito?t fciciHifcr agrf h 

T^RTT 3 g^Rf??tS^t safat ^ cffSF^ I 
^fwr II 

’stwfa rw. *rhr wit tjol^T arf 1 



wt^rprflrft&wl- ^T^ittm: h 

j 


(1) The text reads *rft^nf%m *j i\ } which is incorrect. 

(2) The text reads fafaT^crfa:, which has no sense. 

(3) The text reads tswu which is incorrect. 












mmsrffy 



^S^rret T^t ira ^w'atwTt vrtrr 11 
^TrtTf^t^r ti 

^gsTsrsrgrrTtt: (i) 2 * tofotiti# t^t: i 

f% rfcT TTt^T tIrTT ^ 4 5 T^rfefk II 


f^T^rsr f^s-fnqT^si 1% zr?r i 
f^srfir^faTrr:- ^?t *T2rfcre: 11 

T^rT^T^Tr^iTT: i 

wra't^r irmt^r *rTTTrw u 


(i) The text reads fq^wrrr, which is incorrect* 

,(2) The text reads ?r$, which is not accurate. 

3) The text has 'qq’Scf, which is not accurate. 

(4) The text reads qrm#, which is not correct. 

(5) But reads f%ffaf*f&r:. 

v(6) But reads ^srq<r:. 








Ml WSTffy 



’atfwrsrETO 1% u 


srf^rr qft^fww» 

■j^aarifr ^ m*T*T% ^tfifrT 

^uT^r^'if f^f3tfwm*Tir ^ 

rr^srmTfw 

3frqmtT^pTsrl^W(fr Ihn i» 


^rf?r wf^^fg?? 

T^r^wT^r T^nrf%w- 
faws Tremts^irsr: 

^tthtt: i 










misTfy 


Sjtfracfs from 

RASAPRAKASASUDHAKARA. 

^■tt: t: i 

4 


fTOTOWrft fw 



ssrfSrmg ^:<rawTf*nfir: 



*rf *r%>r f%w^ ^ 


fwfwf*m*r \ 

^rnsrrfi^w ^ 

TM ?f* I I 

ct 



wtq^flmrvMnrv 
wr i 






Mwisr^ 


HINDU CHEMISTRY 

i 

»raf?r wr. htt i 
h^htcth: fip5rf qrrfcr?- 
*serf%*rfrei?T: ^rf^nrt wrr 11 

qrfer. it 

°\ 

^qVTC^T^TJnWt Utf 
vrefa i 

*n? *j%qn- 
^T qfr%fq?T. I 
^t1%rrqrmfwrHfqqwqr. 

^T^rrsfq *<?t ii 

«n?nftsfq f% 

WqfH ^fqqiqfmt^T I 
HqrrHI^qri^T^fqil^T 

fswqr^ hstt qqrftenT. » 

^qvruqiTW. n 








miSTffy 



HINDU CHEMISTRY 


% 


-•q%Tqf ngr^ifir i 

wt ftrf%n f^rfror^T^^TTri: ii 

T5ffT %f?T , 



ring IrarTTJHTTT^ riqq rj t | 


*t*raft* l%rnr untfefw: i 

^rf¥r^tff%?r?i ^Tf?tf?pr?Tqrr: i 

■yTfTTt' %?it ^hrnii 4 wrf% f# h 

t^farqt Tqqr: 4t3f: qrTTqw-'tr-^sV: 1 2 3 | 
trc: wi: iraiT^fisnnf^i n 
*r g 2 *rwriq fcTfT%qrf 4 ^TW 5 T: t 
UTT^^ra t^fr*reram ;3 u 


(i) I he text reads grr’rt ^hh^E^t:, which appears 


:to be incorrect. 

(2) 1 he text reads ^<3, which seems to be incorrect. 

(3) I he second hemistich is wanting in the text. 


^Ve have adopted the reading of T^T3i^ , sr?j. 








qTTfr I 


qrfq<¥t fqft %lt n 

sufr wf^rcrer^ ^?nf tk^t spk i 
7 R *krwk fafsnd^m 1 ^ q mm: 11 
Twafr ^rfq?r: faferat w<jt% i 

f?rq?"T?aW^TatfrT ^JTWTT fq*jf<5Tfn 2 II 

aR-Tf^i% qra <rit 3T ^sjir 3 4 i 

5Tfq?r wii%rfi ^nk: qfogrelrr i) 

wpt %fs^ ^ *tt^% i 

T^iraRTW^' f% rfT^ar *knw *fT*r 11 


(1) The text reads fuff Tifsmr, which is not ac- 
curate. 

(2) The text reads f«mf^icf, which is incorrect. 

(3) The text has only which mars the metre. 

(4) sTfa'n is the reading of the text, which 

is evidently an error. 











•\ 


vrwrrrlr^w^ *rf?rw‘ n 

faw *ft*rfwT ^ ^cn^Tlttrfr 5 ®rig n 
wwir *n5t gsfj^T ftr?fT ^far i 

wr&sin% ijm wt mm ^retutfar a 
^RTTHTST^f^cT W W «TT^ 5f VIWT | 
t ^Nrtmr 1 2 3 Tm<iw *i *mg: a 
TT^T^ ^TTT^Sm *rf?T | 

*rftg(?) gwtferw a 

*<flT(^i WTrTT g^ff HrTT I 

m %ftT?rr m?iw f% *rr a 


(1) The text reads effect, which seems to be in¬ 
correct. 

(2) says ?r*w. See Chap. II. Verse 161. 

(3) The text reads which is incorrect. 










GfWKA 


HINDU CHEMISTRY 



<SL 


wfw rr^cT TOH I 

f3\f%3 qtrTT ^ gftroJT 7iT^Wf%?rrftf^i II 
ai?rPTOf mi ^rreur ^fi^n ^ftwnwrt 11 

sj 

^•errsn jt^t 3mf\ fgewfw?^ i 
swat grqn?T % w 

^r^rTipfTT ttt g miv 3T<jr3rrw i 

g^Tt ferm ptlw fafgifa I ii 

WTT^g WTcTT W& I 

rig w ^Tg^rr?Tif « 

-mx gzrf^r f^sir i 
»jwi i »r# fir?^ ^gT^grrr i 

WW* gTtxr^TJfl^T ii 

3*T*T3 3RW«T <T3mT3r 33fa#: I 
^rwrifr 3 ^r«ig3f^ Trast re rarm: ii 
imgzfw? 3?33rrT3[ f»rPsr?ra n 

*f?r WfT!JZg 


(i) says 











t^wsmiw f% ^gw' ^ i 

aTtTTT«j ^ TjfTcTJT II 


HINDU CHEMISTRY 


?jfwr gtw m g gss%g i 

*itt*t«Ii fiu?T^rra Jifwrfa' ^ fafsitig « 
^ffltfwr ^T^tg *«ng TTWH^t *r%g 11 


*f?r *i 5 rgs: it 


^T^CfWrTt ^ (T^CT 1 2 3 4 ^IWTfvDJT: H 
mfswre gi% ^ 5fTTT^gzg^?f3 II 


^ WTTPfH^: I) 



gnfizngr g£ f%?nfmT’nw mw n 

?fri gnszgr: ii 

(1) reads 

(2) reads to£*. 

( 3 ) The text reads *ifwm <3 ^ wt^^ct:, 
which seems to be incorrect. 

( 4 ) The text reads am gg^regg^, which mars the 


metre. 







HINDU CHEMISTRY 

mqYrrgrfpm n 

^nrtfrgz: 11 

gW m^Wfcr TWWWDWT I 
irtaT Hzg-sm h 

^f?r JTtorgz: n 

g thj^ *i«£r ^set g fq^%g i 

^f?r (^)wT^gx: ii 
* m g 3ngwrT*J5 *r«r 33} g fg^wg i 
^qfcsrr^M^TW qf£ ir^ng Tnrer?r. i 
?T^TggrTHi wTwrffqt: n 

^fri srrggrnjz*. 11 

gfcrqrt gfiTH^ g wfacTt I 

^trfr^Tg v£ g^rra 1 <th wi gisrcTfaqg; n 

Tfg ii 




(i) The text reads ^t, which is incorrect. 











HINDU CHEMISTRY 


6 


<SL 


gqqrfq ^TWTqrqfwr: 32:?? 1 
*** frrrwsrnstf *mj?r 11 


^ng^-rg^; 11 


^ ^tq^i^nvT ^g^q^rfrrefqrfqfr 

^WnH'f^T^TT TSURt^Tq; | 

w?r: qq^srifir *rrg«Ti ^tg^i q*q 1 
wg»irr *rar fqrfwg gq q^^?r: *pj 11 
*TOF qfqfqqTfa qq qr l*ft wqq |) 
w rrxi mzi qqq fqfftmq 1 
TaT^rikqrfH«T W^irffqqH3T*T || 

■5raq*qni I qM qgfqqf^mqiq 1 
qsr t«r f ?r cttp mi m ^ m 11 
*1 (*r?T)iqt g c{<%m\ qrrqq srrq pq; 11 
qqfwwqr q^qsnrrq *rff q: 1 
fqfq’qi’q t% q^vnirarrfiqq 1 
qqq*UT q Tjfq^n qtoq^ qqrqq 11 






MIN/Sr^ 



HINDU CHEMISTRY 


tfTfwmsi ?pr ms* i 

iraii trt t¥i werglsm ii 

tItt t?rfm?rr 

Wf*n1%3r ^t%% ■fcarcrersPT i 
^r^T^KTrUT^g wltff^rar^ i 
■STSTff ’ypTrT ?TRW Wt?T II 

<?t? *3rgsN r I 

ft&wpksfa* ^cenft q^T^ , f?wt vrtcr h 
Tr^:fwr t^fawr t?rt i 

^fecTT g I 

sromffiTrrr ^t ^sar^rTsfg srt^iicr n 

vrawTT^m ng: ^Tftrmsf-rawfrr i 

WTIWJITfsT ?T^fa*pfnW. II 

*?Tgg¥T%^i ^t i 

■’fJSITrrq fsTRfffft 5M?fSfl I 

fg«rrf*T ’ftfaf 11 


(1) The text reads Tflfsfteft, which is incorrect. 

(2) ^Rftp [/*nnf*r] is grammatically incorrect. 









smrsf tnsrpqRT i 

gcTT ^ ^T^T^T qffTSfT fq^TTWr H 
fsr«r?IT JTTfTrt 5TTJT ^Rjm\ ?qTfR g | 

g^T^TT^IfR vmv'rf II 

■sm«<snf% I graTg gzrejq wrm i 
ITWT^T: WT^tffSTWH^vlT ll 

g^rf cjfTSf *r?T#^nf*T?T rWT I 
^Hq^fwr^-pw %^TIW«IW*T I 

g?r || 

WI fafw *T«ns TTrr^^ITf^ STqtg | 
liif "ftfa TTrnfiT ^T^srrfaqn? ll 
^^Tfi qTr<m5r ^rf^qTirqi'g i 
^T^qnfrr qe35T^ ^pg^rg ll 

rTSfHW ’trftrfssf t^xTR:^^ i 

>Tq%5T ^TR srrstfT fsRTTWT ll 
S'S'qcg-qgrfaftijj qrfqffl' ?tr tfsR: it 





S^fracts from 
RASACHINTAMANI. 


jrxpsr ^?r <*u4W i 

fcri^r ii 'Sf lit 

rf^TTtRT I 

1^?t^SaifH^T5?T WW *l?TrPr VftrT || ^ II 
$ >::< * $ & 

Tf?T Vt^^rf,- I* 

^cret sr^ariw: wr?r ^ gsrer i 

crgjg^ wferer SHwtf ^Tii TRilwii' r 

■*TT*profa? ^tw ii 3 c H 1 

(1) tnfa ^wrai qn:^! is the correct, reading; as- 
stated in the margin of the text. 

(2) wl wuir mrsm XlH’tT im^TT: is the correct- 
reading as stated in the margin of the text. 








HINDU CHEMISTRY 


69 


^v=wr^Tlw3i 1 

f**f€RTW or-ttsit flmr hsh wwrg 11 ^ « 
nsr fniHRirffvr: 1 

He* rrs^rarwra %4 gnSrgrf tt 11 «» h 
^ 1*1# cTfS He* fsWT *rHHTHH II 

Tf?r T 5 frwr?rarmrR 1 
iwi iriti^TWfT nrafn^wH 1 
He* HTHHC HTH*T m^%rT HWRUr II 85 li 
rnHrjfw^RTTftfr I 
TRf wnm wrhw ipi 11 «« 11 

ff?r ^w?nrag*f**f¥T THf^mnwr 

ii 

hr? Hhr*i^hr er^gsH i 

^rl^rgrrHHT fcr^i ht? h ;tcn 

wrfiu *HTf% HH eTRHT R*ifa I 
WtSfiJTTtHrig -WTfRWT-WTf^Trrrfxrri II ? ®<L II 




miST/fy 


HINDU CHEMISTRY 



<SL 


Tjgrrf^qTT vrhjh vrFrere-nsr f^*rf?r. i 

hit mttitw u ? t= n 

Tfn f^rnrpit ^V^T^rat*!'. 11 

fwrnretf rnf ?mT ?rm i 

TTofTrC fsEHT fHTTHH II ? U # 

• hh fTTssra cfTrt% I ** # u v« 

-^FTHH $H<b=rT ^J 5 % »rfwfif ^ I 
h^t rnfa w*tenr twrrfa ^rnw« u ? * 
ff?r f^rwratJT: it 

Tjgfrvnm wt^TU. HIT HHH I 

Met He=rrg H gm I 

efrnTPT W^ctHT ^TITHH II It 

ijh: ^Tfl ipf ficTr^I HPFT I 

WTH rFfifD-ZI II ??° •* 


TJH HIT 


TfrT HTftHIT^r II 







mi$r„ y 



HINDU CHEMIS TRY 


TrSoTT^TfYlfgrf NIT ft *?c4 htto || II 
TfrT gsnffWqTrRT II 
wk: **5ur rjsSr <*fa®r*r ^ 1 
^rft^r^rfci tpihwrsr wt*R: » 3^ 11 

^q% 1 H 3 T »J 3 f ^ W. II 3 *£ 

•st?nfT 7 t<|»T% Wiar cHT ^SITCq- ^tPTT I 

^rrawTsf *&t 4 pr ^Hr <4 ii 33 u 

'arrwwf cran^m ^ <4 5^: 1 
^gNf ^ <x*rwm ?im ?r ^rmim yn 11 3^ u 

W «IT*f^4 qrTfSTN; || 3<L || 







Extracts from 
RASAKALPA. 


WinCim: 

imv. i 

fspr 'ft^T writer xrfw^fT^TW nm i 
farter 1 2 wsfreftstf 11 ? ti 

ii ^ra trdwr 11 

wsrr wt ^mwT(s)^iT w : 3 4 i 

3T# itf JT^ff^T Wi: II 8 o II 


(1) The text reads 3fiiftT, which is grammatically 
incorrect, 

(2) The reading in the text is f%suT^, which is 
incorrect. 

(3) The text reads i, m, which is incorrect. 

(4) The text reads ^rffm 3 <T, which is not correct. 





MIN/Sr* 



W TO ipft Tr^cf THJT || X* II 


^frf ^537*% 5IT1T 

Tra?fr!T*r: i 

^fr. 1 2 3 ^ftf^Trr: \ 

wfro %«ri lifro: imi 

^5tft w^?f«rarr ^T5r fasrTtpsnr^* i 
gnrr^nr^m wftem*r n 

«r^H¥T: '^^T^T^TW^t TR^fw§T I 

N '* J 

1 ^# ■ar^r^f ln?r w-r 11 

(wrrcsnr:) 

(1) The text reads wtfr., which is grammatically 
incorrect. 

(2) ^Ttf^fjff^T is the reading of the text, which seems 
to be incorrect. 

(3) The text reads t*mt*CW3ifimT, which is pal¬ 
pably an error. 






wNisr/f, 



HINDU CHEMISTRY 


< 81 , 


74 




if$RT«rTW %3f ZW*$ ^ TMl II 


(wr.) 


TPT^ rTRf< 5 rf^% f%fo%wHr^nr: I 
^<gT^wtaTjrr: : ii 


(^jTiwr:) 


f%<rrf%m^w ttfa ?n gfww u 

rTreHi f^wrc ^TTcr if 

xmi trtm ficr^n - $>rr ^sTtItthw 1 2 ii 

W $SPtfTTT fsrf%*t *TrRT 3 II 





ii 


*rfwt fsfw: vtw. fta# irtfiww it 


(1) The text reads Tr?«TT$fa, which seems to be 
incorrect. 

( 2 ) is the reading of the text, which 
is incorrect. 

(3) The text reads *ra:, which is in¬ 

correct, as it is mentioned neuter in the next line. 








mist# 



W&Tffar 1 ^rwgfjfr I i 

?rgt# gfwdgwftft: n 


wtf^rr TruTf T€wt^r5T^r4f% i 
irtf^Tf^Wr?^: 2 || 

’rTW ^[t%€t¥rf *T^%5T Wfrf^cW I 

O'- C\ -s 

W*W f^^T? u 


m^’TT TTrT W^T <T?% ^TWT Tpfr 1 I 

rrer 4 q^?r: ** 4 t ttwwT wf n 

vj V 



(i) l he text reads sfcfr^jrftsT. which is an error of 


the scribe. 

(2) The text reads **rrf%?r: ? which is incorrect. 

(3) The text reads s$f*p?sr, which seems to be 
incorrect. 

(4) *f*r:, as given in the text, is grammatically in¬ 
correct. 










WON' i° 


HINDU CHEMISTRY 



<SL 


T*c% H 4 tWSlT^ 1 I 

-fT 5 rra?r ?r^ « 

^■fH TTItUsIT^T^ 

ii 

^f?T ^T^Tt*ftS3i *imifrt *J ^ 13 W‘. I 

Tr^rTfam: i^wawirnr. fsnftf^cr: 11 

^frl TTfcfi^ HWT3T%'31T.^on^ 

^if^rerc# 3 srrw f%<Ttert!T«: 11 

STfT^T^T T*T*lt VflWi 1 
fTWtqT^T^fT^ st^r(T II ? II 

^»^<3ftaW3t*ifc I ■arrW-' I 

: JTSsrwa5nn*rT^r-^«+i * ii 


(1) The text reads $*rwroV, which is not correct. 

(2) The text reads *t, which appears to he an error. 
(:) The text reads T*nfa*fiT?< 5 t, wnich is incorrect. 
.{4) The text reads sH, which is senseless. 




nmiST/fy 



rftn'sr wrat fyrf^qrrrr: i 


rfcTRif cR f?W%cT II 

O N 

^iprh I11 

°\ 

^5F^T^5rT T(t$ rTTKr^r q?ff?f W<Ffl; II 

wftfff: Wpift ^t<x i 

rTfT W g tlffTci ^f%?T II 

TM?i qz^MrT fH: I 

^gjf’pT W<S[ If ^ €rf%^TT»T 11 

(1) frrnrisgr is the reading of the text, which 

appears to be incorrect. • 

(2) The text q^nr^wrt is evidently incorrect. 

(3) qftffevTPr is the reading of the text,, 

which has no meaning at all. 

(4) The text reads which is grammatically 

incorrect. 

(5) is the reading of the text, which* 
Seems to be incorrect. 








HINDU CHEMISTRY 



fjiccrr mm ^ H 5 r%' i 


ITS hi ttgT^HaiT WW^C II 

trrftsn*T wra^tarnT *njf 1 

Tcjcff rf fsTSITTT ^#WK 5 II 


Hr! HSI aff^cT STcST »ftqarcfffqHTfacRT. I 

x C\ 

gu^r rf^wfe^rr: ^rmor wrenm wtaiNm: « 
^tSWfriTfrT^ qmsR^HWTfSTTfsil:: I 
He? q?I^^¥ %**1T Zi *Tf » 

Tfqrwre 1 %wth m ^f%?f qfi? i 

H NfTH^ HIT qft£ VJfTrlH HUrDjqJlT II 


Tfrl H«nf%fTT HT^ff sJHtat MT?f^ mZ‘. I 

TrT^T55»li^t 5 t *£?rt ?j^fsm: ii 

(1) $\<3] *r*r?l is the reading of the text, which 

is incorrect. 

(2) The text reads 73 w#- 

(3) .S.’J he text has flfhost, which is grammatically 
incorrect. 

(4) The text reads which is not correct. 









mmsr/fy 



HINDU CHEMISTRY 


*r^r f5r%f%rr»r i 
^sr trfr^fwnr 11 

^f?r ^N^rorf ^nwfa^^Tt 

^^ratw^fmn-rPftTftf^frrT: iwth : 1 ii 



Extracts from 


RASARAJALAKSHMI. 



trK’w: — 


wf%?rT srr^naw^ps: 


(i) is the reading of the text, which is 


not correct. 








VIQN ^ 0 



HINDU Ci-IEMISTRV 


G 


mssr mg anra™#? w" ? 

wqfrf ^ft<ra<J# 5 Trftei^: 

fsrg ^ fsrsr^sr ?)tfw: *H%?rRrt»iTh: 

i: srratra: ii » ii 


^f?r 

TW^mrrprTO: trow: ii 
*f|TFrc fai^raH 

nur ^rra-^ftj wg^mfifs w^tormr ^ 
=mf# ggrr^HtvT'f^i- ^^^i?n»iw 

ii 

ttw: hwto: i 

fft fiNBfflTOt* II u ° II 

feata: snm: i 




HINDU CHEMISTRY 



8 r 



^rrrfrw i^?r i^TT>H^^f^crriT; i 
mwz fII 


'&$&: wm: i 


* Foil. 1—43. Linn. 10. Rasarajalrikshim's, de medica¬ 
ments metallorum et fossilium ope conficiendis iiber. a 
Ramesvara (bhatfea), Vislinus filio, compositus. Incipit : 

e t c> 

H { II (1. sphurad Rasam- 

bhodh i -ga b In ragarbhat 1 sri-Vishnudevi (o devi) labhate 
prayatnat sr£ Vishnuvatsad.Rasanijalakshimm II 2 || Drish- 
tvemain R.asasagaram, Sivakritam art-Karkachanden-an'- 
tantram, Sdtamahodadhim, Rasasudhambhodhim, Bhavimi- 
matarn, Vyadi[in], Suarutasil tra m, Isahridayam, Svach- 
chan da?akty &gamam, sn-D^modara-Vasudeva-bhagavad~ 
govinda-Nagrirjunan U 311 writ 

1 ^r^nfir 11 a u 

rfW || ^ || 

' 5$^ (tutthakam) | 

(o vaikrantakam) *ffir Zcffur rf ^T%f: ||$|j 

cTmefi f^fa%Trc?rfcfn: i 

wrs^yrwr:. h q h 


Aufrecht’s “Catalogus,” p, 321, No. 761. 
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HINDU CHEMISTRY 



Colophon at the end of the RasarSijalakshini 

^T 5 f 5 T (^rif)^ ^ 7 ' 

|?jgi7HT-<piwwdci ^f<*wr. ^rftr. 

cr T *i^mTRTTrfc{?Ji3frT^Tm?€tT^TT^ s n 


Extracts from 


RASANAKSHATRAMALIKA. 


^sPTftrfftrf^ftrai: TWfWftWi: 
isram: €rat: i 


fTPITTr I 

^EIT^iWT^Vo|Tf^ 1 3 f^n 5 tT 

q 4 ^fJrW^Tf^rrn’TT^I II RM 






misrfif. 



f??rcr w«r ^sft^ir^ar i 
w ^rtfeq-Tr ii ? = an 

f^^^^>crfargfT§^^ 3 T»jgffecf^f%^ 1 ^T: i 


^*rwm*faw?pl: tt^ vtTgfrf^m?m ii^yu 

^vU ifffSTTTWt 'arftjrT: *r*9R*i I 

C\ «\ v 

faw^ncfpr gmt fgajcrrr: *rfwcr?T: 1 
^ff^eTW^ai^^nrfw^fwrfg^i^ 11? =411 
TffT tw, 11# 


tjt WT5rfo»jqrafwcr3fT fmm\ *rrfT 1 

lifTT WSTtf^fiT II l II 

~ffa T^SfWWWrfegfiT *FttTHT II 

? **.3 *rrf*3R aro % €t% 1 

* The *sr^^*fcer VQ mentioned in the 

^Tf%^iT is quite distinct from that, which is stated in the 
Neither has it any analogy with what is 
-described in the 







Extracts from 

RASARATNAKARA. 

fwsprraftTfattm wra'raiTTfr 

s S' 

mm: i 

c. 

wht ^s§r i 

TO Bp^nir ^ ftftr^RTT^w^ n 
sqrfHfmJft f%HwHl TTT^t I 

whzwanm I 

» 

^r^cjr^3TT#g #ff HTORtTf h i 
Hp? ^\VZ rpi? W€mt II 

■*r 4 fe w?fw: fw. 35ml rnr 1 
Her Hf^r^ETTaEi ^T^q^^«prwfm^ 1 
htTct w& nfr^r mxv$?i h^?w 11 
grfH^rr^r fwn nr% sraprrfo h ^ t 

(r) is the read : ng in the Sanskrit college- 

MS. 







WHlST/ty 



^ wf%cr i 


fa rrcrf% wrair 11 

tir TrqW ^ ?r^iT^?r#f wt wh: ii 

*wrat i 

rifTwr^rf%m«fis! irstfztfsffsrts^rr n 

Jrawta^ir i 

^ffr ^tcrrsl ^H^fsTHriTmfw^f^^ 

Tfrqtfe^ri siTTr Tfwm^ir: i 

udwr wrfHr gfrT^T ^ *ratt%m i 

^genf^rsn ?mt w5rWf%8$ snspr i 

rT?T VffiT faarretaraWlf ^tTH f^W^rT II 

X». N . 

wssrn 45r t*jS*( ^nfarr h 

TTrpsfq^jj- i 

^TZTTrr. *5^rfW I 







vr g' f t r ggg rTf^Tt^ t%^T i 

tI%lW*PT* 5 Plsi ffST# II 


■gri«r^ If* i 

^rfrert *w=fi <jw‘ f ^t *ft*u^% » 

^T 7T^ tpTftf ^fw^TT’. *TO I 

trf N tt% *t*ret wtfir ft*m vra?r 11 

Sstracts from 

DHATURATNAMALA- 

^rTgTOTRFrr: 

If nr 131 f^rf^f trfm | 

TJT^T 3vft*re II t II 

iTFtffo^gw^rR; ^ «rnH* ft***r: » 

’STT'TfT* , nTfT«T'RI ^T % <R<Tl' II X II 









MIN IST^ 


HINDU CHEMISTRY c 

^ HT^f TSRmit W^ITftT I 
fff ?raT HR* HTH 4# HHRRf | 
^rtTCT^^IJItfli H TINT'S rTT^^f fsT^TT II ^ || 
Wkm H wftenr I 

H^TT^qWTiFH HHW HTCW || a || 
TtcgTTTCW I 

froi hht?t* sh-Jth srtwr i 

*S$ ?lft H’T: *1T<T WTT^fl II X II 

f^f^faf^Twrfw: Hmira i 

W rTSTT Trr^tcT II <£ II 
f^f^ii * HH^cT I 

STHmr ^ngsr' rncq^if^ ■aft**?! n ^ h 
MhIwki %g^^w^fTr^fi v 
hh wrair^fWFPirH!; 11 c n 

HHiftr:— 

lsr*HrT*nH THfWHHTTmcT I 
TsWTHT H mt W frl% II t$i || 









HINDU CHEMISTRY 


§L 


ttoWt vmm Taiwan* t w. i 
XStW^SJ urn *TTT tsTPIT tJ fVf?rrE| I H»^H 
'T.frr ^f^fHTTC^iW^T 

, errg*;sraT<jrrat wncts^i *to: 11 

The following is taken from Aufreeht’s ^Cata¬ 
logue”—No. 760 . 

Iaicipit:—•jpsj«j TTIT^f arfaf* W^ffT- 

^rr^f i m<x?rf tsnrrai ^ fwrmsr ^Ttwf 
ii p srsnf^wg wro'surr Hruiffi front: i 
wrorerrarra *rr n r ii w 

t*r ?raT. Tra *tpt ^4 rnrwsi i wi 

Tftm* TTWT«T (TT«T^ faj^T 11 ^ II TTTfsUE <TO3T 
Tjri ftroi ti siftenf i Trwrgtrorg^T w %4 
TTRW TTO'TO II 8 ;i ^GT 5pf ^WTOfa «TTO~ 

*jqr g afm<T 1 htt g*r: t^th 
xtctt 1% ^rTTOgn <11 fargf^f^^T^rTfH: affair 
ws wi% i ^roif-reff: *mT ?tot <pro 
aitwr || (5 II afww UK? faffopM ^ 












misr/fy 
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| mtcrarrf^ #q%cT 

m ^ n w fqfafei«i i 

JT5T ]Z qYT II « II 

In fine libelli distieha haeo laguntuv : 
qqt q'Srj «R’]*n : ffTq Risasiddhanbaa igmU I 

qrgfTT TsWT"U M HrfT II ? II 

Mqsn<TT ?r ^tt: i 

T^irraT f% Migqt H7TT ifqt fwrnq I II ^ II 

Jafcya, Gurjarakhaudas cha, Devadatto 

hi dhannavib | 

Harer iiamabhi('haiiasya fwi*3nCl 

MfWrTTTqqfmf^ TO I 

% Wr IT wfawt II 8 « 

Tf?r MiguswraT it 






Extracts from 


RASAPRADIPA. 

TsnfhngsaT: wrttt: i 

A—MS. from Alahabad. 
B—MS. from Benares. 

w&vmr. i 

^f^frT' JIWWI IMrfT * 2 ^ I 

ipi=Ji ^rq-^ft^Tcf *T*J=r. fa^fart: 3 4 II 

*F*nr ^fggrfgfH i 

<S\ 

?mpr ^ h 

imt ^ i 

w. n^sniref^ ^qcT li 


(x) A reads wfe^i- B reads mfkmi- 

(2) B reads <j*ifU, which is not correct. 

(3) Bjreads ftrtfa'ga:, which is not correct. 

(4) rjfy ^fqa is the reading in B- 




mtST/fy 
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■snw# wrfsrsfTcr' i 

HfT%I THHT^T^TH^rW | 

v> s 

iftWTHi aff<*DT fwiTT 1 2 3 4 5 6 f% 


ffttsrssrrfvr: - 

»rftgr mm m njm to i 

*\ v \ ' 

23T*lH fgfsrfw^-’ fPI^f: TH; || 

®\ 

^ItT^T fH^rTHD I 

nni ttt?t; tr.lr^t f?HHH3HT 7 


(1) B reads 

(2) A rends ftpjr. 

(3) A "reads fafa:f%ig. 

(4) A reads B reads 

(5) B reads fwq^n^T, which is incorrect. 

(6) B reads which is incorrect. 

(7) an incorrect variant in B. 









MlNlsr/j-j/S 
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TfgfTT ^srr faT^T*! 

fqiTF 35 ITf^*TT'2IT®f ^fZ^TTSYWT II * s 

(i) ^^jrCtf^n rafc* 

* The following is taken from of Tri- 

vmallabhatta, printed in Bombay in the Saka year 1810. 

tRifa 1 
*^qrijr^,*§ff zfifeefn ? Ti 

it <° w 

\$]<z4 ^iqfrcft i 

fq^ - T;4t^ II i l II 

frrera 

sg'SI mmn H H 

^ixq <ii iqfr I 

*f* q^Tf^35*r^ 

<T?f iOTPfht qftw IW II ^ II 








misty 



-m ^trraT*re*r—- 

isr^rr 1 ifsrsrti’- qrc^?mTfqqfT t 
WWTrr^r<ff^f ^rfq q??IWT5f 1W Pi |l 

cf ?tnj-9^nr«f^T yf-qv 

'fWT ^ i 

3i<J WIT ^ 

W II *3 II 

T^m $4T fwm?ai^T~ 

^V*TT*TT ^TETiTT^^IS^ 

wm wr. ii ii 

lWtcWT5TT *TW ^ W 

^wmrspr: srm s 11 

g=T^^TTcr«n§i^fcim%5T^iT: 

^TTFTff7T^cT^ift wvTcs: tfj qpr^T^: h $<£ u 

?fcf VRqj.XW. 1 

(2) B reads 


( 1 ) B reads gsifjT. 






trautwra: w- w?r g?: wn: i 


fritter qrqTTOT*?!?r: ii 
^TC^efiT gff ITTfRTTcf^TTt^r^Cfrf^T I 
^'WgigtrT^ II 

fajc^- fifiTT -C^^fTTfTaTJT II 

*m wrarr^TOT— 

V 

■^rq^lTHg ISTTOHTSf ^JTTfrrqfTf || 

f^rssrrftpfTsrra oqim « 


(1) B reads fafTFRfa^ifa^. 

(2) B reads 












OHATIIXRIVA or 
DHATUMANJARI. 


wTgfapn =rr t « 

^jr^-anJT sra: i 

TTT5^f5T^T=g[ I 

s) 

gwTtv ^r% , 

f^TSTJTTiqi *TW?Tg*f%?n || s> 11 
*If T%cf I 

Mig^fira: Tfrm: g^pgssr wra?c(?)3 , 

^ ^^firaT fSromrai: » ^ u 

* i he Ulwar MS. (A) reads wgfiffijt, a part of tlie 
Rud.raya'mala ; but the Benares MS. (B) reads 
a pa f of the same. The two MSS. are exactly the same 
in subject matter, differing only in name. 

(1) A reads Which is grammatically in- 

correct. 

(2) A reads tsisrar w'srfir, which is grossly incorrect. 

(3) The sense here is not clear. 




HINDU CHEMISTRY 


<SL 


TO*T*>i mV® 3 4 5 ® ^ 2 T^t 1 HSSTHPFW II ^ « 
i 

cff^rTT MtcI' TT^cTHHW I 

’SfHN ^nTefcC Mlffr. ^TTSl’ II8II 

^ *j<n %wi efwt *rw^ ii a. n 

^nr^nTt’ <rp!i»jH3 •rpTr ^rrSrfapsrr isht i 
fipiftTOtirenpri ar^^ll HK^HT ll i H 
^g^irsi f% 3 jwr i 

% 5 f fasnHHrt^ mmn f^'^rr. 11 o n 


(1) A reads ^*fl?T, which seems to be incorrect. 

(2) A has which appears to be income 1 

(3) qrrat ^^ferai:, a variant in A, which is not 
correct. 

(4) A reads erroneously 

(5) A reads ^q^riT,which is grammatically incorrect. 






MIN/Sr^ 



ififSJIT TOW g ^T^TT | 

f^^fTT 2 f%JTffcfrT%5T T<3^T*TTfw^trTT 3 ||C|| 
^THT?T «T ^rnfTr *5 || 

^ ^rgfg^Tfir 5 crt srsfmrwTfrrfa 11 «t 11 

'TTS^HWT'W I 

% %f%?r W&fifT 7 i;3X cjfgfg ^TOrTO I 

s 

^msrcra^ ^ ® » 

(1) vtor? vrg firefii, a variant in A, which treats the 
word «ng in the masculine as well as in the feminine 
genders. 

(2) A reads tVsfcff, which is not correct. 

(3) an incorrect variant in A. 

(4) A reads tfph, which is grammatically incorrect. 

(5) A reads mfa which is incorrect. 

(6) 3 pq?n?Frrcr is the incorrect reading in A. 

(7) A and B read w*?t, which is grammatically in¬ 
correct. 

(8) tor is the reading in A and B, which is not 
correct. 

(9) ^BTWiirfr is the incorrect reading in A and B. 
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*TtfT%r I 

mrsmfa mg mmfasr%f?r*T i 
srcnr gff : 1 ^rftnsrf?r n u « 


^igrTTim^fTT 2 ^fT Tf5?tW 3 4 5TT»?l: i 

Trnirnm mflfa^ram w h ?*. ii 
h«wt wvzm mg: 5 6 3tm * wftwf: i 
^jftfr mgmm ft *tm #mru mm 11 ? ;j 
wmirm fwr ifrwT mfrrn ammmiT i 
mwsrresrotfffi 5 mftmg: raw 11 *» 11 


(1) A and B read ggif. 

(2) 313WIW is the correct reading. tiwratftT is- 
grammatically incorrect. 

(3) A and B have **rai*?nisr^:, which mars the 
metre. 

(4) A reads which is not correct. 

(5) wg: is used here in the feminine gender both by 
A and B. 

(6) Vide verse 20. 














wmsrffy 





^5rrr*^e'?Tl7t^- wt?tt wntjsr ii ? a, ii 
W?T WtSTT SfiT&cfTTfr »ffr%TT , 
^i»rw in %«t ^ gr4^ ii ^ if 

WtT^T WlTOcrt fw^JT TTTcTr 1 2 3 4 5 6 ff^fcWTr^: I 
**w WTrt 5JW II ^ II 

fT^% *sr?r?rT wt^:5 toot 5 zrf^ i 

^ ^Vf ^ mf^tt sr^t n?cu 


(1) Both A and B read tr^, which is grammati¬ 
cally incorrect. 

(2) is the reading in A and B, which mars 
the metre. 

(3) A and B reads ^*1%. 

(4) A reads ^mf, which is incorrect. 

(5) A and B read srr^, which is incorrect. 

(6) A reads *wft. B reads TOfc Both the read- 
ings seem to be incorrect, ' 







Ml NlST/ly 



^T5TT ^rfTW WFT*bf?T WFT 1 II ?£• » 

gT"TT Tram^t f^sarr: iron 2 fm*$ wnit i 
sndvrrgi 3 4 5 6 11 v « 
^roatf^irafCt irrarT ^r^mlr^^tw^rr 1 
mm fern mm mz% rrm 11 =u « 
f^ii^rr w^ftm wro i 

^?rra^‘^pwgjfiT ^rr^^rrrwgm 11 ^ 11 


(1) 5n^ wrfeT ^f%?n:, a variant in A. 31$ sprfh 
K*lf%3T.> an incorrect variant in B. 

(2) A and B read wh, which is grammatically 
incorrect. 

(3) A reads ^rrctwsifl. B reads *riftaar*3l' Both 
seem to be incorrect. (Vide verse 14.) 

(4) B reads which is unintelligible. 

(5) A reads *r*n. 

(6) Both A and B read t*?re; which destroys the 
metre. 









misty 



wr?rT wrc i 


•TP'TT'goTO^rT^g' ^T^rTT II ^ II 

^ m 2 ^Tg: iwmra:iwm i 
^nr^f%f%^rft3 ^bt WB^r&fsrarfwr 4 ii^«» 
^isrrap ^tw?^tw:(?) i 


w&irt m^sj# %*nr n ^ n 

^^rscnfr^rm 7 ant wrf?r f%f%^n 
TOST fwfirr wrcrt ^-^srgcj; II ii 



(i) A and B want qsar;, thus rendering the foot 


incomplete. 

(2) A and B read fjf, which is not correct.. 

(3) *niftrfwr is the variant in A and B. 

(4) A and B read f%qr*J«ffT, which is grammatically 
incorrect. 

(5) A has an incomplete foot * 4 %wn B also has, 

Wf 

( 6 ) A reads sr. B reads qm^j u*. Both 
of them seem to be incorrect. 

(7) B reads 









miST/fy 
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•SL 



T" NTg^rTOT 1 2 3 4 5 6 (I U 

tfWT&ffT wr II II 

vrrtpffat -fir i 

smrt H*r-r. gfrr?5j^TT^rfrgrT5 11 V- 11 
^r^-frgf i 

SI 

f%^nrcrtxf5Trrr mg: 4*srr % fwt i 

mgffraww trn wr mC imir wf M° « 


(1) A reads gwrra. B reads tnittrt#. Both are 
unintelligible. 

(2) Both A and B read #spffT, which mats the metre. 

(3) ^ ^ wgiSTPTK, a variant in A and B, which 
is grammatically incorrect. 

(4) A and B read only ri^ifTT, which is incorrect. 

(5) Both A and B read qrrtin:, which seems to 
be incorrect. 

(6) B reads w* ffaf. 





WNtST/fy 
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ro 3 


5 fNrar RTTTEf HUT II ^ ^ || 
RTfR ^TSPTf %! =TtZ«=f ^RT^r cPSfT I 
’RTTW RTJ? irhJH %tr?f 3 h;2 II ^ || 

WTfnite: gir*nr wrw rtr ( 

s 

*** W^Trlf ^RRTg^fTt fsJRR || ^ „ 

*urn?q i 

^ ^f?T Tr^WlfTT RTg^TTHlfH JrrsrnrH | 
^wig^giT f%3 HRt httwit^^t ii ^ u 

W TFl(?)^R t( HHT | 

»rrr»in1% ^ srg tftai ?rg thst' ’fjrai g$s m *n 


C 1 2 3 4 5 ) is the incorrect reading in A and B. 

(2) A reads gn:, which is senseless. 

( 3 ) an incorrect variant in A and B. 

(4) Both A and B want this word, which may be 
supposed to be tw or here. 

(5) mvfffn a, a variant in A. , 







WHlSTfiy 



qnrssJtsrwre i 

Trwwnr^r f% *ppn**wsTOr^ 11 ir 
w^r 1 

*m inra^ wr 1 

farJTT»nfT*H 3 ira?T Urg^rrfsfHJT II jj>S II- 
tpw ■sug^mifa «%m?r 1 

c^sura ^ % «5 wr*, fiw m%‘, 1 lit# 
^rrft i^RTwrfa wrrq; frit 1 
^r I! ^ 1* 

%(%)w ^ w ^WRji^wr 1 

3 wfa^m 11 »« 11 

-#apnr , si^ft ^hr fwsnrta ^ 4 1 

^ri WT f^sst ^lilTTR^ *Tf?rf II 8 \ II 

(t) Both A and B read *$f%, which has no sense. 

(2) A reads 

(3) ^*r is generally used. 

(4) f%¥r*is the correct term. 







MiNisr/jy 



rTRsff rTffifT II 8 ^ II 
w^Tft %ri mwr % i 

wrfcrH wtfgrcfi tcp- 5fr?rn*anjj0^ w as w 
*rt<Tfter ^irrsnirenr i 

T«gwtan£ ^Tgg^wrT^fJT ( ^ 


( T ) ■ihe first term in fche previous verse is only 
But here it is ^^rsrtsirsfbjw, Hence there is no repetition*. 

(2) ^ 5 «nf^T f%f%^rrsT to, an incorrect variant in A 
and B. 

(3) ^rnt«r?rtrf^ ^ is the reading in A and B r 
which has no clear sense. 

(4) A and B read witfiUfT, which is incorrect. 

(5) A reads ^far^T 3 *rr, which leaves out 










HINDU CHEMISTRY 

sTfsMl ^ PfWT ^ WJUT I 

umfa wnxrsrrfa *rfs?r I, »*$« 

ht*# w ^rrw w|*w i 

^ S*R3 rjTrl^fi^T II S'S II 

^ipr ^ur^ni f*r# araraj i 

fn*w 1 2 3 4 5 ^ ^rmt^ f%<re fontiNity n ii 

’STTrarw xnnsras wwft ^ i 

xXHTf% W^TTHlfa firfwfa ^ ||8£_H 

^THTtcf ^ ^TTfftrf TT^Trf XTS^TCHn? I 

srctara ^ II ■*. oil 


(1) A has siffi^rfa B has Both 

the readings are grammatically incorrect. 

(2) ^ is dropped in A and B. 

(3) The sense of ^NfftOT seems to be *ft«rfwri- 
^Tl^nJlOT* A reads ^sr, which is incorrect. 

(4) A reads 

(5) A and B read tftjia 
















wmsr/fy 



Wbt Ipr TW I 

wt^r ^frnrrrr ii «u ii 


^fTrr 1 2 3 4 5 * 3 cfc 5 TTO ^rsbr'ips fsrf^^s i 

'J V 

-<^frr5fT5cff W ! srer f%t%ij5 gmm n II 
w TwrrPra 6 i 
’Jttrrit4^< -$\i *f?F? rTTO’fTT^T II «U II 


(1) the reading in A and B, is not gram¬ 
matically correct. 

(2) ?m is the reading; in A and B, winch is in¬ 
correct. 

(3) Both A and B read qncwg f%f?F?T*[, which 
is grammatically incorrect. 

(4) ^srr»n£sfn*( an incorrect variant in A 

and B. 

(5) A reads gfa f%f%g. B reads $?* ftrfipj,. Both 
are incorrect. 

(6) Both A and B read *amifn % which is sense¬ 
less here. 









WON' 40 
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<SL 


%rrsi iTT^rrfwnj i 

wfa ^ffrwTfsr ^rrogrn^ 1 iia.au 
PtW 2 3 ^ W<ZR TTOT I 

t# ^ Tunttef ^3 ii a,vi. n 

^Pf ^ 2IWtT mgH^JOTW^ I 

^rn^r wrrSN wteiwtorcr trr*r 11 vet # 
f%f?N fro %r grr HR s S H^io mg i 
?iHi shttsrt iftw faantf gpijrarNsw n ve$ ii 
w w^tt 4 5 6 g1r?i w^rrr^rR; i 
wrft ! ^Tw^TfsT -3irr%^Tt irat^tg livin' 
^ m?r4 sqr i 

WWI**# HTZ^i Trag || y£. || 


(1) flfai ^nsfoiw^, an incorrect * variant in A. 
and B. 

(2) A and B read siftiptf. 

(3) B has only t?r $$ rf, which is incomplete. 

(4) A reads t§r? m?, 

(5) A and B read tr*m, which is incorrect. 

(6) A has *?j«n tnrw. B has it?to. 









MIN ISfy 



^T#4 Wl'TO TO ^f%T TtTOTTTOW If. ^ « || 

^r^'^Tg^rur ^wf«j TOrafsu i 

^ Tgr^JT ii 41 ii 

wfa 5 #t^ , ^T*rrf5f UTc3T W^Tf"T WT^cf | 

srraw 1 f%f%f ^ ^tn^nre^fn - 2 u ^ » 

5 tT1TTf5T ^TTJWfff WTrrrfsr cfTfsT ^ 3pg3 I 
*5W5$wfffi 3TT^ ftlxT# 5TW !l | ^ || 
■RfTT# TO STTtteff TOF^ *T3* <|WJPT I 
<| 5 TO TO TTTO TOW II ^8 n 

Wrrcsrrottrc wmt to 4 •airre re r^ i 
^frt^r^f 4tror to T^Fnrfe^f^rs n ^ „ 

(1) A reads *fj*rer. 

( 2 ) f%*f|«rra)*T is the variant in A. is the 

■variant in B. Both the readings seem to be incorrect# 

(3) Wfffa ^ % * 1 $, an incomplete variant in A 
and B. 

( 4 ) A has 5fT?i$?r. B has a?rt. . 

(5) A and B read erroneously 
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^rr^rfcrwm fte ^ ’tnrw^ 1 2 3 wibr«n? \\i$w. 

T|r?rrfa 3 ^rt^STHTTH qRT&TS7% Wt^tcT I 


3TS3W ^TTnt ^ if<R3Wir II t<® II 

f^i 4 5 f^rfwci n?r~riicr i 
wrat TTi^r 5 itw ^TfnnrfT *^cr 11 ^ 11 
5 fHT^ ^mrrgg wrm i 

u xfof ^nff^rff^r^r: 6 f%*gf sim war*? \\\&.\v 


(1) A reads Breads Both the 

readings are incorrect. 

(2) A reads ®srn?«ff, which has no clear sense. 

(3) A and B read Wfi, which is incorrect 

(4) f%s?l is the reading in A and B, which is- 
incorrect. 

(5) B reads which is not correct. 

(6) is the reading in A and B, which 
is not correct. 












^^rr: 1 Ispit: « 

wft w: ^ ^%rrm?rr: 2 3 ii-aoii 


rrw^^^rqfjr gsref stwi i 
*njT T?mr^ fkzn ¥twt up f% n^ ?]! , 
^wrar(?) 4 5 ^Wj *rrat i 

xiwz* WT?m ^ sfift Ttsrarerprfyns ti ^ !r 
’sra^n ¥Tw*r ftsfrir wn*4 arwr i 
f*wt?r spHsfiT *.wn$ mft fcrf ^: 6 » ^ „ 


(1) A reads ttf^r. Breads iftm. Both are in- 
correct. 

(2) A and B read «fffacrcm*r. 

(3) *5fT is not found in A and B. 

(4) A and B read w<*sf%, which is incomplete- 

(5) f!^TW3n*rf*r:, a variant in A. ^rci^fr^frarfa:, 
a variant in B. Both the readings seem to be in¬ 
correct. 

(6) A and B read wf%fa;. 
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§L 


wm finsrr i 

rmmf fa*rt wmtsfa HO 8II 

--qi^ar n^TTT^ mm snn ^rfw: I 

HTH^T^TsfHT 1 2 3 '5TT?T f^TST H^eT Hoyjl 

TJfTH ^fWT fit 4 ^ I 

if»f fgj^rr«THT%^I eftl«!l'hlW[5 «T 1%d?T II O^ II 
^tDHirr^ *WS HTHT THT^T^t ] 
h^it *rnTTf% ^^nfw *wn^ wn^refa'iioon 


(1) A reads gaa^fffis 5 6 '!: • B reads 

(2) A and B read »n*HW«3rw?l> which is un¬ 
intelligible. 

(3) A and B read which is not grammati¬ 

cally correct. 

(4) A and Btread ft, which is incorrect. 

(5) A reads B reads ^ipjfsuw. Both 

•the readings are incorrect. 

(6) Both A and B read JjDjift which is in¬ 


correct. 









WNtsr/fy 



’sftrrng- ^ wftnnfift i 


fTT# ^ ’fftfTT Wt ^rpftrrfwWTfsr^ || 'SC || 

*m*jr^r finn Otstt Irw frarrgft i 

tfTTSW W^TSRTt WcTT 1 2 I! -St || 

Sr=ft ^TTi^rf^fnfaT^ | 
wflr crreRmrfsr ^fcraifa ?r- nc 0 u 
wt?r sr;- 3 4 5 ^rfrr snsrtwfH srraS w i 
3{ f^ a r ^rgnT’iT gr*art1% ii c? u 

*w:far@rr fwi wt iprzt ^ snfterwT i 

fa«|W W?T || c^ u 


(1) The 78th and 79th slokas are not found in A. 

(2) f% 3 jr*nfa§t, a variant in A and B, which 
lias no sense. 

(3) an incorrect variant in A and B. 

(4) A reads ^i^, which is incorrect. 

(5) B reads %<?r. 







Ml Hisr/fy 



tjrTfT ^ fkf«lT*rnrT 2 «nlw[<*iT% ll c ^H 

^r»gfc^ ^ar tafftrs x( Tin* wrwm tx** i 

3 t$&ra mm « 

^aTJTXT^WX HTX HtXSf : 'fTW'R I 

x'-G^xxrrefrr TT^r^w ii ^ ** 

XfajcTO ^HX 6 ^ XT^^o^f^TT'JTXI^T I 

fraT ^nx%cf u c $» 

^T««i xraxrsi ^ fsre ^fTrrf^n'Ji^w i 

air crate r 1 11 ^ h 

vM ^ wwi\£*f<re£*m i 

«j^ 3 f xr^^rrgfrt mxw utx^ t% ii ^ 11 

(1) A reads yq*mf. 

(2) <t<m *r fXrrjTT »ri*rr*T, an incorrect variant in A 
and B. 

(3) Generally used as stfte. 

(4) A reads W. *fin, which is incorrect. 

(5) A and B read iw?**, which is incorrect. 

(6) A repetition of the name. 













HINDU CHEMISTRY 


WRTT1% f% 3 SI | 

Wfa TTl-STmTf^ Hrre.ll 

5imTl% H%H7T rttfsT ^ | 

tsf WT^ urcft f^n n £.» « 

^[¥T ^f^fUfr«T cTTfr 3rR~j? wf?TFRliW^T I 

^ *irc wrc n w i tew n II i.? II 

?T5HriT 1 2 3 4 5 6 ^^(itSrT fsCRTtar 5FR;4 | 

^ fwfir ^wT^sr^HRfi?T5 ne^.n 
Tf?mw?rf: rrsrr i 

■9 3rr*rnRnrfsT tt^tt fr^nf^ oRrrircpi <c^ii 


(1) A reads ^ which is incorrect. 

(2) B reads which is not correct. 

(3) B reads a**, which is incorrect. 

(4) B reads which is not correct, 

(5) an incorrect variant in A 
«nd B. 

( 6 ) A and B read ^ T^rr^, which is incorrect. 














f*ra< p mm*t* H » 

mi fmi: ^ ^ 3 ^ 1 

ftgp<irT«rT*nf¥ II «** 

% ^TRSSS' WrSntnflT I 
^ffspij ^rf%^sfTrt 3 PT'!svr*T 11 £-$ •• 
^cfj gffff. 5 2fi% €t% mmi rim i 

Ttmft %%&&$ «TT?nf^ ^ ftsnra: n *a »■ 

^ ^ gram %i ^ i 

fa^WW^ 7 5 * W*. " £*. 11 


(1) A reads *n: 5 . B reads fag'R *n:t- 

(2) A reads ’fhrt. 

(3) A and B read qttri. 

(4) A has ftf&nifir. B has fi*#«nfir. Both are in- 
correct. 

(5) wfshturaw is a n incomplete variant in A and B- 

(6) A has «fM 4 i*rtT.. B has 

(7) B reads erroneously 










■*rcnjsr ^ i 

■*rira <?T*nrr% 3rft?w n i.L n 

*P»ftt 'gtwsrr^ =g trfini TTTT3 i 
wft 1 2 arw^nwTfsr n ? o o n 

^faswT HtfwwT- 1 * 3fT^t ^aTWTfii Trrhi^t i 
trcrtorft ^rj^r « ?«* ii 

; tnn^T^if?r: tnm^ 5 *r*i 5 *Rj*rr 11 ?<>vii 
^ttot Tusncrr ^n f%fw^T q rnf hwi i 

rj *T ^Nt 6 u ?o3|| 


(1) Both A and B read Tf ^«f, which destroys both 
•grammar and metre. 

(2) A and B read which is grammatically in* 

•correct. 

(3) A reads B reads 

{4) B has only irt^rr. 

{5) A and B read xra*w. 

(6) *T&fti*TT an incomplete variant in A. 

Ft^t-sTT, an incorrect and incomplete variant in B. 









Ml HISTffy 



rararra w: 1 rarlrarrfr wrraipf 2 3 4 i 
mtST ra: grrara ^ frastg wra ? • m\> 
rarate^ ^ frara rara g grararra i 
raiftratvrnrara Ira rara^wgrairar 11 ^ o ^ n 
Irarrairarr ^ rap: gfsrai ?m i 
raroifra rarara^erw rarrarifra ra^rararfra rat h ?«^ 
Ira^i^ grrarc Ira frafrarfras® gfrara^rra i 
rafaftfrara* ratra ratwra rararra rpsrr n {\\ 
rarrarfr raqrarara fwrara feraraxrarrara i 

s, 

wfra frafwftr^^r raTrarfra frafraraifra ra 

ii ? v o^ it* 


(0 A and B read q??Tr Tffa, which is an in¬ 
correct variant. 

(2) ^JTsffih’ n^t- 51 %, a variant in A, which seems to 
be incorrect. 

(3) A reads which is incorrect. 

(4) *P2J*nf?r a variant in A and B, which is, 
grammatically incorrect. 











misTfy 
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,,§L 


w* * 2 3 4 5 % g^teur^ wftrw* u ? °£.ii 

^ ^ WT«r ^ rf i 

asm sr iff# ^sj *rf » ^ ° » 
^rTTf^r ^ng^rrarrfa wr^Tfwsi^w i 
=SrT^T WTWTH *ff% f%f%: II H ? IS 

qioirrSRT^ I 

n * 

*Pfft ^FfT fw*T f^SJRR SRfljft I 
wfo ^Nr srmTfa ^rRTfa crsprtfs twYii * ? 


(x) «r a variant in A. it ts^t, a variant 

iii B. Both are incorrect. 

(2) B reads 

(3) B reads *S, which is not correct. 

(4) A reads gflZTtnswfaw. 

(5) A and B read sfrsraf, which is grammatically 
incorrect. 










w-rnN i 

irai*f w*rrf*T fefwfa ^ i 
1^*5 ^t^ft 'yrnft: fr^rsmrarcis^ 1 u it 
f% rnr ^r^r 2 ^ttt^t<x wrair i 

rTWTfi 5©T5f^ ^r%T. ^crf €T^ ^ «^«|| 
ftf ^ WHOT wti WT f% I 

fito •grt^r g «rwm i! u ^ ii 

fttfs^r ifa srrcm srir i 

TTWTsrtasr^ 4 5 ifa ^ww w<t f%> n u $11 

swjfSs wra* i 

rfw W?TT W^f 'pW ?nx ^|qf f% II U' 3 ■ 


(1) A reads *n?tc?. B reads W\<\. Both the readings 
are incorrect. 

(2) ttrf^ssnfa ^ £| ^sr, an incorrect variant in A 
and B. 

(3) A and B read which is incorrect. 

(4) A reads which is incorrect. 

(5) B reads f%> which is incorrect. 












MWlSgjj, 



^fiiasrT ^apsmrfw# i 

#¥lfaqrcTC rr^ ^T?T 5 jf * *t%T sp? It t( ?c h 

f*r:¥R«i $«rf ^fterr^fw i 
rrwrim ^ wre fto b !: 1 m ?«i 11 
wstcttvr ?m r srr?r b%Jt ^ i 

'**Tif **f*^iR ’J^n 4 rgtrfT%f?T :3 h ^ 0 n 

5^: w*f §frf fr*T *twrqf ^ *£* f% i 

^%?T ?N ^TTT^Htft «Rf T 3 Tif || ? ^ ? || 
qT^^TW I 

qr# ^ wtfTr:' 5 qr^f crc^ajpi: h n 


A has trsj?t ^rr;;. B has ?ig?t *rn:. Both are in- 

A and B read nw which is incorrect. 

an incorrect variant in A and B. 
A and B read erroneously erstr?. 

a reading in A and B, is not correct. 

*rigwinflf?r: is the correct form. 


(1) 
■correct. 

(2) 

( 3 ) 

(4) 

( 5 ) 
<«) 







mi mr/ty. 





wr wr*m ^1% rfri: 11 «. 

*r?rr wrsjcrwfoi 1 2 3 ^%rf *n^5 ^ i 
giw ^ fqirri^tf TTr^s. qr%pr T^r 3 11 *R 8 ii 

trr°&«nnrq i 

vj 

«r^% ttr% »rra srrats^ft wwv^ i 
wtcri w gqt wtf?r. qni g sroftarc 4 5 nm» 
*t?t% ^nrq i 

qnrw «nT^ %fk *|q 1% l 

w%"4 <qfq qg^s wr qwT it it 


(1) A and B read ^g<irmi which is not 

correct. 

(2) *ri^ an incorrect variant in A and B. 

(3) A and B read This foot is incomplete. 

(4) A reads mm 3 sr?r<fHf. B reads ifa. n aRpfba^- 
Both are incorrect. 

(5) is an incorrect variant in A and B. 

















MINfSTty, 



^mr trTTlt % wr wtvTgwf^t 11 ^ » 
trr 3 §Rsr*rrsr i 

s» 

^?TT *TT *I*r£t f% 3 STT I 

WWW 3 f?TT m ^ ?i f%«rf?T JTTfaqt II ^<LII' 
wit f% wwwm?r: i 

* fa«rf?r ^ w fqsrr *tt ^srerqrcft 11 (*•» 
H^iTfr qrcmf ?rqt ^TfafqqfsrcrR- i 

■s> x s 

iqwTTTfqiff f%^rf 5 rrwT^g *t fqwfr 11 ? 3 ? w 


(1) A and B read which is not correct. 

(2) A and B read crsrm, which is incorrect. 

(3) A and B read ^ 

(4) A reads *r?r 

<5) A and B read fan- 
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sa^rar i 

*rfV4 %fsr wssrar i 

rf^rfa wVfHff^nr 1 2 ti?^ii 

WW!I ^ t«rTtpf «^?T I 

?sr*@r®3 ?£t 5g«fFT <ra: II ?^n 

*fmir#rsrt ^rKF%f^rr: wrt i 

(TWlWr ITfrtT ^KJT frf^WTt fet^T i|^#ll 
OTshgcrTtf | 

5*T Vtm BRIT *m m% wii 3 4 5 « 

^^rreicT wsrt 5 R- 5 wf%^iT: 11 ? 3 y ii 

i%?n 7T^rftr?it+ tt«t wrc trrrfl 15 $ i 

*f§ra fefwsrcns h^h 


( 1 ) A and B read f% 3 , which is senseless. 

(2) A and B have ^rra’, which is incorrect. 

(3) nonfat, a variant in A and B, which is in- 
^complete. 

(4) A and B read 4 nfi%*TT. 

(5) A and B read *r?:, which is incorrect. 












ptefs 





*fa%# jtfto ^nr?r ?rw wr^d^mfarw i 
sr^rarraro w w% ^rs*iwg?w 1 h ?^ n 
fa# ^dbrrfa faffarar i 
wfa W«T IW SSRfi; tl^CKi 

wzm qpfa ^fa ^rfa qsftfarw i 

gfafarsrr R*<n*?fa splM ii ,%$±» 
trprsrfa&rreTf: 4 *rar@n3rV ?rerr i 

?fa fa# ^fa WTcT ^ li ^ 8 o || 

«P 5 » r ' R faxj^stfa ^ | 


^#1 fafa §: pfa ; 


I* II?, 8? II. 


(1) A and B read &pc, which is not accurate. 

(2) Both A and B read ^<jff<^qfir. ^r, which is 
not correct. 

(3) A and B add ^ after 

(4) A reads qjqqrTOT wmiy* B reads qT*qpg* 

*pmrn:. 









rrftrnrfTf^qt I 

4 ^t:‘ tarat *tt% w ¥^tii ? «^n 

m^<£rf%nsr thpit w^r irsngt i 


m\ ^TT^TTf^T gw# 1 2 3 4 5 6 gwrrpiR ^ *?*p «? 8 ^« 
%m% g>i 

wnrrt Tigrr^T g rrgg g 11 ?« » u 

tnggrrfr tt*%Tr f#ncr% i 
T£d(«*jf?rr«JTgjfV’ ^o&Mo^d^ 7 *T3TT II ?8H, II 
gnw *rrr 8 1%5sf f% wrsnft ?r^r ^ ^ i 
f^rm 9 ?pr%at u « 


(1) *n 5 t is the variant in A. «? 5 t is the variant in B. 

(2) n?%? is the incorrect variant in A and B. 

(3) A and B read ?t *nqj. 

(4) trr^^cr a reading in A and B. 

(5) fT^Psr, a variant in A and B. 

(6) tmifar an incorrect variant in A." 

(7) A and B read ^qlcfit, which is incorrect. 

(8) A and B read ?jflr. 

<(9) A and B read 3»vii3 X which is r incorrect. 
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Ttmsgwft: w*=rrfa' ssrsrer i 


wtw W% ^nr %n# ^ f% 11 ^ h 

w't ^ (>rm% ferqt rrar 1 

^rRTWTsnfsr f%3snrf*n jftwr^RrTft 

?nfsr ■& || i «c H 
^r#p ^fas?pf*r w#t 5 ^rnrrt^t 7 1 
f^reaj 8 1% *pJhr WR^ 9 fa^frsfij m 

II ? 8<L II 


(1) qfa ^vnfl: ^n^rirf, a reading in A. *rfir : B*rsft: 
^eif^TTrf, a reading in B. 

(2) A and B read 

(3) A and B read ^ttir^rt^ 

(4) WT f^fcT a variant in A and B, which 
is senseless. 

(5) A and B read tsftfi?, which is incorrect. 


(6) 

Do. 

Do. 

TO?, 

Do. 

( 7 ) 

Do. 

Do. 


Do. 

(8) 

Do. 

Do. 

cT-afTO, 

Do. 

< 9 > 

Do. 

Do. 

mi, 

Do. 











mtsrfty 



nz -stt€ i ^ irwfr 11 ?x® ii 

€tf^fTlf% W^Tfsr * 2 3 WW Wm ff I 

f%f%g 4 *rtoTf% t%5Jnf^r ^hanr: Tf%rrrf% ^> 

ii ii 

f& g sh^R ?(i ^<jiT f«f%: itwtsr i 

’srgi ^r *trt g 5 6 gm Trrfrr. f% 11 \ **n 

q-pc^ TTS*% ^T^t: STl*! ^m^^Tcr 7 1 

?tr% f%^r% i*r*r«ra 8 fwRT anw 


(r) A reads 

(2) ^ a variant in A and B, which 

is incorrect. 

(3) A reads wi 

(4) is the reading in A and B, which is in¬ 
correct. 

(5) A reads B reads f{. 

(6) A and B read «tve^, which is not correct. 

(7) Do. Do. Do. 

(8) Do. Do. srwr, Do. 
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^ f 5parr 5r«rr g 1 fgsrr aspsirar f%«jf7T i 

rTWTl# 2 3 USSR fa»lp?r *TR*r SSWT II * || 

mm *m~f HT“«TH ^TcIr^T utcT I 
*T«rm ^mV h^t j^wr*: a m n 
^ f^t?n ffRT TTJWt Wfrf *T°qT?T I 
TTWT%?T fTW 11^,1 

XT^fTT”! ^tRTT fspiT I 

|] ? ^ „ 

*t*T%r | 

TfNr*rpr% Ira ^w^rrftapiR ra i 

®\ 

-zmwrrmi ^rt wrur^* 111 * 

(1) A and B read Snort, which is not correct, 

(2) A and B read ?j«;tf»r, which is not correct. 

(3) A reads ^fjrjefV, which is unintelligible. 

■ <4) A reads gjfafa. B reads 




9 
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wkre ir yz ^Tcwtfcr«f%H ^ i 

srrt 1wi%(?)*Tf?r ^ ii i ° ii. 

W3*fi*T<Tt 2H?T ^ WHTW I 

ihV. n * i « 

irffT HH^g? ^ i 

^tw 3 * 4 5 ^ 2 otjw tqgwn^fm:3 h ^r » 

gwr: vtzm**:' 9*: ^trht R^mirci i 

tpfat ft3^f HTRT gHRcf 1% || ^ || 
wir*t f% i 

rf^5 TRSlim ’5nTHg?W II S>8 II 
-jgf^lt rfNWgfa frlHTW Ufa I 
VHft*|rr‘ ^ ^ II U II 


(r) A and B read ^ftrcft 4 Ktnr. 

(2) *3T*rjfi%*T is the reading in A and B, which is- 
not accurate. 

(3) A and B read to:, which is incorrect. 

( 4 ) A and B read gTOij Harass, which is not corrects 

(5) A and B read ?t which is incorrect. 









misTfy 



afrftmwtt *rrera: TT^rat 11 <$ 11 

^TTfff tft?raf?IT ^TTqt ySlZ^ TTf cI i 
’WTSofT Fffr^f ’ »! , ft^« : i ^5(%ef ii \\ 

^t*j*!I»t?t ifWhw ^rr% 5tt 1 2 3 4 5 i 

infit* ^T^r^cT II <r? II 

wf^tfcrrTT fffaftsraf I 

frffw f?«i ^#qf%^racff?T II <£.11 

qrsforarr* i 

■4 

^rfe%*r sr?i <t^ 5 *rNtrR i 

5TT^ sfftgaf %T Wt^T *f?f II V || 


(1) A and B read pfnj^, which is not correct. 

(2) A and B read ^ 

(3) W*ft *?*:, a variant in A and B. 

(4) A and B have «rairf<£. 

(5) A and B have ^ which is incorrect. 











WIN tSTffy 
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■STt^tTR ^ Wt*T WT. I 

f%Tpn 2 -3?t^ m^ 3fr^3i wrsiHfsswr 3 I1R?H 
iwi f^T’ansr f^crat<wfl i 
^rfaftngm ws ww?[ ii ii 

*rP^^fsPi£N i 

*nsrrc %?j spr ^^ 4 TirraT*T n ^ ll 
^g&riw ht# ^mii^wrf^rH=r i 
H<PJ *T<JT TT^cT 3PTO*% II II 

OT*rf%rTCOTm& 5 IfeltllWWi Tt I 
^f?TS5^rIT W -M^T ^tWH% II ^ ll 


(1) A and B read vt?t^t *if% which is incorrect. 

(2) Do. 

(3) Do. *jvr, which appears to be incorrect. 

(4) Do tftem, which is senseless 

(5) an incomplete variant in A and 


B 








WNisr^ y 



WTm'STtf^' ^fR^cT I 

<% 11 k% ii 

wqwfarar *jt% m^ir^fi- wVw% i 

g ^srra tpr. w farmer II ro ii 

T%*ngsr ’sirpo WT?mrtfa?r WTR%g i 

^31511% T%-5 ^ TTcTTtWcT II R*=r || 

^srri^t qrrq^JT j$*t: ^wnroRiRg; ( 
rtwr fafsrt WTt wtf3?r n Re ii 

srisra R¥rtwtj€t RF^ra^Sfrow: i 
?T : q5[Tj' , r||5TTig ^tf^ffqqiwirW'T II ^ o II 
srraw q^T ffir: fafeSr q1%5 i 
*ntff%sR$r<Trcr f^g ^reqrRi wt ii ^ ? ii 


(1) ^??TxTf, a reading in A and B. 

(2) ^*TT, a reading in A and B. 

(3) t€) is the variant in A and B. 

(4 ) sftra is the incorrect reading in A and B. 

(5) A and B read Imsifa, which is grammatically 


incorrect. 






misr/ff. 



WR^T T^f%f%; TT^TZm II ^ II 


*>% *«U gU 4K •!<, 

*>r “A- W 'Vf *}*• * 3 nt* 

qr 4 «RT^ I 

■sifTcn %r [ ssrrgiT ^smg ^ i 
sff** 5 T TT^ fafa: q-gT^TZ^ftTWIT II II 


?T 1 T^ I 

^raFT*?re?rr fa^r ^Tg^TT^Tfr^ i 

qffe^ 3 TT?T w ^tW^^TfTWl II ^ <L II 
FTOR! qfaWf 35!^*?rIT I 

W 7 4 ^f fat*rr fassrr: JprgTT^nsr^^^T: 11 s« 11 
■fas ^ fa’pr wgrr: i 

<?Ttfa<T ^T% ’qf* f»W ^3 T^riffT II8 ? II 


(1) %*f cfiirV, an incorrect variant in A and B. 

(2) is the reading in A and B, which is not 
correct. 

(3) A and B read faifar. 
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V<sk' ^ fwr fNi w«t# STtraq. mu 

*qMs * ^ *35$!* H* 1 2 » 


W^sftfT *pgf fsr’Sra W?ct N 8 $ II 

’STTOR ^VTTJt 5 ? 3 ^ftHId'^ I 


^UrTCRcf WIRT ^SKP*T WTCtH « 8 8 K 

o> 

H%r 3 ^TTHcq %f f^sJPT ^^SRUT H^T I 
^:qn¥ surr hswt ^swt ii 8 a. n 

’rrsHt rrh^i r«t fqrt%^ srrafl i 
^ ^ g ajsira rhtr^t: fsHTT: II 8 4 II 
tt ft ft ft ft * 

TflfagT far^TT ^3PT I 

^frnrhu»*D?T *t 4 *ar *ttr% w^rfiwn: §4*1 


(1) *uj5 ’asmz v%, a variant in A and B, which 
seems to be incorrect, 

(2) a variant in A and B. 

(3) A and B read n <j*t, which is not correct. 

(4) Do. ?», Do. 









muisr/f. 



^(TTSSj ^ W[*m 'Jftfyrf *T«*%*T xf 1 
^T«n?i^r crni<sr trf%rr l ttst ii \\ 
H%?? 5TT^ f?35f Wrf^cTTT I 

wrsr^ rrw II II 

^IrTT wnm rT'RT fVfWRT ^rfT ^T I 
5TT?7^ «5W fspSJTT g1%rT ^T3%5T ^ ll Vo u 

^sTtresfr^srcrr: ^^rr: i 

i 

1^3^ c^ftfT srm srniflf i 

^ff^^airT TOi 3 fcff rTST ^U?r ll 8 ^ 11 

■f^frsrr 3 jwt if err i 

^ <Tt faprsrt TTTtfrf 5rrT3T5Tm ||8 Hll 

(r) A and B read.tjfapr,. 

( 2 ) A and B read ^rfr, whjphJs incorrect. 

(3) A reads B reads ^:. 









wiMsr/},, 



’“fir f 'WZ g ^TTTtcT II 8 % II 
^fpFTlifcf ^nwll VTT^«TT rJ^mT^fT: I 

s*n»% n «$ 11 

^trg'stfoi *ng5T?r i 

er: CTmrcnta tj^ct xn^ra'cr %$\: ti«^n 

ERVcf IIST^T ^fPIR*T fa^lfa I 
t% 1wt% wt^twtfrifTTr^: 1 il 8^ il 
<ftf"T% ^Tfaff WCIW; I 

•sRyfff TT^rTT^r fft'g'^T cFTT! II 8<L II 

^sgafg-cffT 7\m -STTffff ffTff #*RT. I 
ERTcf fsITffT ■TRTT mT% ^Frarfrnft || (j o 11 

^fair ?r^3 ^ir *f*«T W I 
^TviT%ff firf%^t^T -ffTffff 5?n?r tf*ra: il v< n 

([) #*nhTrrjiTh an incomplete variant in A. 

(2) is the reading in A and B, which is in 
correct* 

(3) % ^ is the incorrect reading in A and B. 






HINDU CHEMISTRY 

'ftaffm wraa arafaara: i 

’ 3 TWT TO^I STTaH -qsTOtl^: II >< 5 . II 
•^r?rgff farm ar a [ fasn nw i 
g mair Ihr fafamm?! erera II 11 
<Trag * 2 3 4 5 ^ar*rr fasrr hw^t i 

nmj mmi fasn Ht^Tfigimfor^iiuail 
■wa: tfaassrrfw fafag=trw»e i 
§3? faWFTCTT^ WHIH TSPri xreg II HU, II 
^arx TT^nt fnfr. mraa aTw^m i 
annsm aafafw ~srra?r *uw we h «,$ » 


( i) A and B read g which is incorrect. 

(2) A and B have th%, which is incomplete. 

(3) A and B have m, which is not correct. 

(4) A and B have Mwiw, which is grammatically 
i ncorrect. 

(5) A and B have wra instead of which is a 
tautology. 









miSTffy 



3 ? w fa3T33Tqqm 1 2 3 4 5 i 

=310011 fafawiftfa jrjw: =3 3W ltu.^11 

*TfT%5T 33T3 I 

^pfa^wr wr i 

•7TTSrt ; FIsr<i#*! II «5 || 

fa:*mqf§m ?iar 3 srnfa fa4 m ^*w i 
fr^c3T3 3TTT3rT qclpP ^fafa^FT Wtfamsjr 

II *i£- II 

^pfa^qfafap m: I 

srcqinT ^fatqfT^wTr -g^sfa qf^nStfarnr ii$ «u 

(1) «?im ^T, a variant in A and B. 

(2) a variant in A and B. 

(3) n ^r is the incorrect variant in A and B. 

(4) A and B read ?T^an*[, which is incorrect. The 
m>rd qq is used here in the masculine gender. 

(5) B reads qf?*. 








mmsT/fy. 



rif %crf$* traiTST f n $? 11 

^ 4311 $ ZUEt^fooqt i 
^®nit $<ra<ir*T *j?E$rf 11 ^ 11 

C\« 

4f%$t W'PTt’fJTt f*re%4 JF?Tq$?T I 
wnrra 1 2 3 4 ^ ^r 45iT$ wwx $4 ^rcracr ii ^ w 
*m qi 4 ^TjHritf 5 6 i 

^ 35^4 w g wr$c1 n $8 11 

rj\ ^rf%cr srfaiisffasrflprn^ 1 

tt fw wraiHshp <3353r«n wfis4U ii^^it 


(1) ?li4mTO a variant, which seems to be 

incorrect. 

(2) #5^, a variant in A and B. 

(3) a variant in A and B. 

(4) % ft an incorrect variant in A 

and B. 

(5) a variant in A and R, which is un¬ 
intelligible. 

(6) A and B read which is incorrect. 











misTfy 
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^ffingWP? HW STTW RTSI *W. > 

mU STTSTTWflH uf^rfW II ii II 
Hfamirwrgsir* ?w ^ i 

'Wlif ^ writ WT 11**8 

3fT?lt pj} HW HHT't STlVR I 

’srirw n^rT^i mw*w: 1 2 3 4 ii 11 


s> 

Wt aj'SfTT WRT HFT fMT ^ % fwr I 

f^rziT m prai ik^-h 

JT^T^T ' 3 TR 1 

~ra%t4 ^ snrtwr fw^rc fwm *rwt i 
^%3rt mwt Iwr her pm v?<r h 3o h 
ptWT *rr ^ jgwPR^Tfiran i 
ifa f?rsn?mTim wgxiw » 11 


(1) B reads 

( 2 ) %*»n«r is omitted in B. 

(3) «rnq?{ a variant in A and B. 

(4) A and B read ^rf%»r. 








14: 
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srrsra *r^?r i 

to: h ■©*. ii 

^FT%?T ^ ft WW ^TT^tfT ’FT? I 

ftn^T=(,-^^% II II 

TOTST 5 *l®?r WS I 

snsm ^T. gf=§?r ajfr 11 -ok ii 
srT?m vi wrr ^rrifcr ^V. i 
’sreNra f<?^wrwre: ! 11 ay <i 

TXT*mn uTtftfrr w or^ir win i 
f*r*rro 2 yffair gsitsr ^rowa: 11 » 

'^^crraW SW ’cftf’snr g«f?f: | 

wusit <% tiwti wiim u o-s 11 

WT’WCS^W I 

WT*rnp#i ^ 4 wr*r ^twir 5 ^rg% q^?r ii'scn 

(1) fessnf^ai ¥o{ffiT^r, a variant in A and B. 

(2) A and B read frnro or fwo*. 

(3) ^sf^r^r:, a variant in A and B. 

(4) a variant in A and B> 

(5) A reads B reads ^ssift. 
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Trentw tffHTe-N- i^mcr 1 
t$*re%s 2 r%^ fenur ws 11 11 

sira# ^ ch f%ssf vt^nT ti 1 

?nffoii wt»t ii co 11 

Ti^rr: ^s 1 2 3 *flw: ul# <rfi?Rrr§*[ 1 

Tftmnmr srtw 11 c^ 11 
#fa w ^ Thr^t nf?r: 1 

sRTil *T^% ^TTfft 'SITffT^^TO'Ilf^fT: II c;> || 

wi^r 3 rtib^*i 1 

?R 5 TT 1 %f%: *TTW ^TT^T l|C^||- 

^ 3 R W JTT^^rg ^S §F ^^ | 


?T55f# WfasrsN YfrTiSr I^rftR II C 8 II 
■rsifi wra# 37# ^rreTf# 3 im: 1 

“J sj N 

•?T5€f I $3Rf$ra f#5&ir 3W# *7*<T || cy, || 


(1) A reads 

(2) B reads fag. 

(3) A and B read ^ ^r, which is incorrect. 
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r ?icR=i irwrr^ srrcm i 

TfT^SRT f%1%5T f%^T ^WTR^KlRwt H^ltl 

vi*w£-\ fwffer: i 

trt?r w^t w 1 2 ^itii^r f%^i 11 c «'» 

'Str^rTT^ H5T?T3Ji ^THT3I I 

Trrm^ 5TTipr *f^Wt jsrm Wr*$^t53*[ II W II 

j<u ;>v tf *?& j& ?'fc 

*w W «' A *• * 

i 

VJ 

^ f<?3sr ^rm?r f%f?pn*r 1 
<rc fwaiT tt^t k«h 

?iwt% ^wrar i 

’snsr stitch feart gsfrrr^^i i 

%Jf II ij, II 

UTWT triT^H TC?T#n?HI^Ri-H I 
^rai HmTl^HT5l% II II 


(1) A and B read ttTt, which is incorrect. 

(2) an incorrect variant in A 
and B. 











miSTffy 
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^TCfir^w ^rw « ss-a II 


qiimrcrTOftang 1 2 3 i 


wf mg^tfR i*m?rr ii ^ j 
wort rpci wg*ri?H ^rgsr^tn i 
1«wt sn«?r srtswT ?ro *T«%«nTr w 11 $£.n 


dianiEigfT^ i 


% *prr Hra w? fwsr gsm i 

wrwni *nsi ^tfwr ii £.<*, u 

*n?T%r i 

w’> f? 4 mT% i 

1%%g ir^-fTTT % ^ ?P5 tfa irwr: ii ii 


(1) A reads B reads inwri . 

(2) A and B read gw. 

( 3 ) ^sjfr W*(, a variant in A and B. 

( 4 ) qr<?, an incorrect variant in A and B, 


10 









MIN/Sr^ 


HINDU CHEMISTRY 





wum ^w*r 


fgviTTI *TT*ff?T spm I 

5315^T^IWTT$W JfT^m *W « £-£. II 
fTW«t f^«T MW* I 

^ff^T Twm^refTfawrT h %°° « 


Colophon in A 


?fa 'HTITTT%^TTtgT^ 

^ranw 5mnwra: i 


Colophon in B 



(1) A and B read ^ ^r, which is incorrect. 













SUVARNATANTRA 

or 

SVARNATANTRA. 

#^rr: i 

<s. 

A- MS. from Benares. * 

B — MS, from Ramn&k6!i*s» mafa, Dacca, f 

Irtirotsrrar «m: i 
^.TW ^*rnr i 

f «f ’fajRlOT wit WnSROTT mtT II l II 

xtwt: *mron£N «t?r 1 

?H Ml 5f<? % %sr sf? waprw«r: « r u 

r The name of this MS. is 
The name of this MS. is 




Sj«tracts from 





misrfy 



g«r g T3r?w c^rr i 

^rfimi: 15 ^ffcrffcwt f*m 11 3 « 
trR?T: ^fifsrm: 35 trcsra *zfwjgnr: 1 
mggnre 30$% w^Tfwr: 11 « 11 
mgsft»TT#Jr?FWi gs^ta wrfsm: 1 
TsrRt TP# n-^nfamg« y 11 
fgpg ^TBat?ra g *r *m wfarf wt 1 
ws?r 3 ?r w?sn^wrf£?Trsf#r wt^r 11 < it 
wn <??r*r mm ^nsnrra 11 
<^§51 wfa ntm *jfwrm wn wt 11 « 11 
wr^rra g ^tsjre yarrfa: Tuf^ mr 1 
g-rwra ttc g# ira 11 c u 

wm *r%^rm w^r# ww ^t% 11 

wg# gf% St m *rfg gyrtsfar tt^t h <l y 
TO 1 

*r# xm nggnfw TWWTf?ro?^img 1 
^spTTPmfWT TfJ# qpiTOta gfJZjTr II ? o || 








HINDU CHEMISTRY 


<SL 


rmrsi I 

fkwrn^: luwtfwr: H t<« 
tmf% qr^fs^rSf i 
i JRfctra ^qf?r wdvi u ^ is 
wsuw pr fsrn? qg lrfros i 
fqw*r^#r fawm fqurrw qmRrcro: n ? 3 u 

i*T TTT?r II ? 8 11 

*T?Tfq<W. qg q*lf?T W i 
■qr^ro: qfjg*s$i*nrar grsnr ^i^frr fe n * y^u 
<T?q^WlfqqT 5 im *$$■I 
■^$Tq: w<irrg qw Ho^sg vwjwksi is 11 
/tsrset <3 wngra ^^?t‘ ^ftfwi 1 
•sjqTUt fafer^fi ?pg ?rehr fqfwqg il^u 
^ftotrfar g irnr’cm qsmri'un <jrqim 1 
?r?’eraT^f?wiwrt% srsrqqt #f gn u # if 


?m: qvreiT^m 


wi 1 


<ttw m iwrlu fTYT%^ ^%g g?ui ?<l 11 










mtsT/f,, 



TT^T TT3T? TUT ^ 5T WT I 

’ffTrTT^rT ^frf^frT fsdwt '$<& II T® II 

<N J 

^m*T rTTTT ?TITf%wm STRl^F 1?T I 
?rrrr^ ^T^^nfr g ^Tn?T% *f?r n t? ii 
TnT%srt 3T?rf%fr W%?T T[rr | 

?m«T g TTwr^Tar m*r?r% fefafstfg h ii 

rfrrgWTTTT» 3 r%^: W?T fspar Vf^f?T ^TT^FOT I 

# ^rt^r ^ttt^t ttgt w%<t i<t ii ii 

rTT^ 5 #Tt rrai ftarf cTTT ^qTT?g% I 
^rrSKIFT %TOTgTf?T f% 3 jf H^frT ^T^rRllT. 811 * 

JA. J*. •?«. *v, dt, 

•K* •'/t* V *is» '(<• »«» 

'ji^r?T^^T Vf^T^r f% <TSft^n«T ’JW TfTOPrW I 
m^T^w f%<rtoir, 11 ? 11 
wirT *aerrani(?) ’srgsfo: i 
qw. wrg g w«m: ii t ii 


* The above 24. Slokas are not found ia MS. A. 








misty 



trWFTT g If ^ ^T»«rrW I 

*fHr^ 5 emr?rcr fafaferqrr 11 3 ti 

WcWWlWTt gtffT W( ^ ^ToT TOI 1 2 I 
tr«5T?A fran ^if srfaitef farfafgrqrr n » » 
guroraigwrai* h fi^ra: i 

3 T^T% q?qH II y 11 

?T?T ^T^rT ^T^IT^fT «wf% f? I 

^^rats^rarf wfq^fyr » 4 « 

qffat TffSTTir q^tJITSlKH^qg I 
q3*»ftri <T?r: itorr igmjrT 11 « 11 

€tw^?T*POj <T«r fafwqrf t 

TTfifTfwr* ?rot?pjcjT?T gsr^ra 3 fw^rrii^ii 


(1) The above 7 hemistiehs are not found in A. 

(2) A reads e?*rgprh B reads ^i« 3 rr« 5 t. Both the 
readings seem to be incorrect ; since B has 
^gir«tv: in the 2nd Sloka. 

(3) B reads tj*rerer, which is not correct* 
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wengi ?r scft^ n <l ii 

<i f% ^ts^Tc^w^ra^rfrf (i) 2 3 | 

crer 3jcis^% sn^ 5 wrf?r srT^nr n i °- it 
dW gl^H^t I W ^TT^OTrr^T i 
nse* <5 ttkt^hi wzm*z faffrfe^ 4 «u» 


?pfrro' ^wr ?nf?r 9*tor « n 11 


Colophon in A—Tf?I 

Colophon in B-*f?T 

ijn-DR^fr i 


(i) B has w wfimraiFa. 

(2^ A rends 13 ^l^H^crr, which is incorrect. 

(3) B reads 73^. 

( 4 ) UfflpSf a variant in B. 
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